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123 DEPARTMENT OF NATURAL RESOURCES NR 812.03
Chapter NR 812
WELL CONSTRUCTION AND PUMP INSTALLATION

Subchapterl — General NR 812.24 Dug type well design and construction.
NR 812.01 Purpose. NR 812.25 Springs.
NR 812.02 Applicability. NR 812.26 Well and drillhole filling and sealing.
NR 812.03 Cooperation with the department. _ ; -
NR 812.04 Contracts for noncomplying installations. _Srégigae%er Il — Requirements for New Pump Installations and Vélter
NR 812.05 Disposal of pollutants; injection prohibition. NR 812.27 Pump installer requirements.
NR 812.06  Drinking water standards. NR 812.28  Pump installation equipment and supply pipe.
NR 812.07  Definitions. ) ) ) . NR812.29  Height of finished well.
NR 812.08  Water well, heat exchange drillhole, reservoir and spring locationyr 812.30  Vermin—proof well caps and seals.
NR 812.09  Department approvals. NR 812.31  Pitless adapters and pitless units.

. . NR 812.32 Pumps.
Subchapter Il — New Water Well and Heat Exchange Drillhole Construction NR 812.33 Water storage vessels.

and Reconstruction and Filling and Sealing of Wlls and Drillholes NR 812.34

Sample faucets.

NR 812.10 Well and heat exchange driller and well constructor requirement

NR 812.1 Well and heat exchange drillhole construction equipment & materﬁs giggg ;ﬁgd hydrants.
als. ’ y

NR 812.12 Genere_ll drilled type well and heat exchange drillhole constructioHE gggg maégtri;eg??eerzlti-zers or pesticides for agricultural purposes.
requirements. i ) . NR 812.39 High capacity well water level and water usage measurement.

NR 812.13 Drilled wells terminating in unconsolidated formations usyally  \R 812.40 Above ground pumphouses.
sandor gravel or both. ) NR 812.41  Disinfection, flushing and sampling.

NR 812.14 Drilled wells in bedrock formations. T |

NR 812.15 Flowing wells. Subchapter IV —_Standards for Ex|st|ng Installations

NR 812.16  Gravel-pack well construction. NR 812.42  Criteria for evaluation.

NR 812.17 Well casing and heat exchange pipe, liner pipe and materials. Subchapter V — \ariances

NR 812.18 Welding procedures. NR 812.43 Variances.

HS gig;g \évghgwmbngss alr_1d alignment. Subchapter VI — Property Transfer Well Inspections.

’ f g and sealing. NR 812.44 Property Tansfer VIl Inspections

NR 812.21  Liners. : P P :

NR 812.22 Finishing operations. Subchapter VII — Citations

NR 812.23 Driven point (sand/point) wells. NR 812.45 Citations.

Note: Chapter NR 12 as it existed on September 30, 1975 was repealed and a new(2) For the purposesf filling and sealing, the provisions of
Chapte\R 112 was created fefctive October 1, 1975. Chapter NR21as it existed ; ; H R B
onJanuary 31, 1991 was repealed and a new Chaptef RIiRds created fefctive _thIS chapter apply to all dn”hOIes and wells IndUdmg’ bu“m:m
Februaryl, 1991; Chapter NRL2 was renumbered Chapter NR &t@ler s. 13.93 ited to, elevator shaft drillholes, unsuccessfuhoncomplying
(2m) (b) 1., Stats., RegisteBeptemberl 994, No. 465. heatexchange drillholesnining exploration drillholes not regu

latedby ch. NR 132 and wells and drillholes not regulated.by
NR 141.25.
(3) For the purposes athe prohibition of the undground
cemenbdf any substance as defined in s. 160.01 (8), Stats., the

Subchapter| — General

NR 812.01 Purpose. (1) The purpose of this chaptertés
establish uniform minimum standards and methods in conform - . ;
provisionsof this chapter apply to all wells and drillholes.

with chs. 280 and 281, Stats., for: X ) .
e . . Note: Private water systems and noncommunity water systems, located in coun
(a) Obtaining or extracting groundwater for any purpose; al’ﬁdsdelegate_d authority to administer this chapter under ch. NR 845, are subject to
(b) Protecting groundwater and aquifers from contaminatiGﬁh‘i‘st{(frifmgr“;‘gg{;Zrigtﬁuarylgg1 No. 421, &i2-1-9L: am. (1) (&) and ), r
:hrough adequate construction and reconstructbmater sys 3y 'zegister Septemberl 994, No. 465, €110-1-94; correction in (1) (a) and (b)
ems.

madeunder s. 13.93 (2m) (b) 7., Stats., RegjsSeptember1994, No. 465CR
(C) EVaanting, |Ocating, and Identlfylngells and pressure 13-099:am. (1) (b), (2) Register September 2014 No. 705, eff. 10-1-14.
systemsat the time of a property transfer

: : ; NR 812.03 Cooperation with the department.
(2) This chapter shall govern the location, construction - -
reconstructionmaintenance anthspection of wells and waterctrl) Well drillers, pump installers and well constructors shall,

systemsand heat exchange drillholes, the filling and seating whenrequested byhe department, give notice to the department,

: ; . ; asspecified in the notice of request, at least on the department
wells and drillholes and the installation and maintenanqeiofp : : ;
ing and treatment equipment. work day prior to the day upon which any well construction or

History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (1) (a), Register recons.tructlornr.any pa.rt thereof, any We" ﬁ"m.g amﬁa“r!g
September].994, No. 465, &10-1-94orrection in (1) (intro.) made under s. 13.930perationor the installation of any pumping equipment, will be
(2m) (b) 7., Stats., Registddecember1998, No. 516CR 13-099: cr (1) (c), am. commenced.Heat exchange drillers shalbtify the department

(2) Register September 2014 No. 705, eff. 10-1-14. no less than one work day prior to constructing or reconstructing

NR 812.02 Applicability. (1) For the purposes of con &heatexchange drillhole. .
structionand installation, the provisions of this chapter apply to (3) Well and heat exchange drillers amelll constructors shall
all new and existingvater systems and drillholes with the-fol contactthe department to determine if asyecial construction is
lowing exceptions: requiredif the well or hee exchang driller or well constructor

(@) Wells governed under ch. NR 141, unless they are higfiOPOS€s0 construct or reconstruct a wetllea exchang dill-
capacitywells, in which case ch. NR 812 also applies. ole on a property that is located within the service area of a

(b) Any community water system governed under chs. Nrﬁunicipallyowned water system..
809,810, and 81 (4) Well and hed exchang drillers and well constructors

(c) Nonpotable surface water systems. shzll,when r;zquested pylthe department, con;aogﬁpek\]rtmer}lt
Note: Certain diversions of surface water for nonpotable uses reqpearat to determinef any special construction is required It the well o

underch. 30, Stats. heatexchange driller or well constructor is engaged to construct
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anew well o hea exchang dillhole or reconstruct aexisting s.NR 141.13 or 141.25; or other simitaaterials containing addi

well because the existing wetk hea exchang dillhole is tivesapproved under sub. (3).

known to contain contaminants in excess of the drinking water (c) The placement consists of bentonite groament or con

standardsn ch. NR 809. crete,or other similar materials containing additives approved
Note: The Department of Natural Resousc€1S Registry of Closed Remediationﬂndersub. (3),for the purposes of soil or excavation site stabiliza

Siteshas been renamed (GIS Registry) and reformatted. The information about o . .
with residual contamination and continuing obligations can now be found 5?11 tunnel support, underpinning or foundatisinengthening,

http://dnr.wi.gov/topic/Brownfields/clean.htmiThis web page includes links to groundwateicontrol or diversion or for limiting structural settle
boththe tracking system and map viehe information about a specific site && ment.
foundin the Bureau for Remediation and RedevelopmeatKing System (BRRS . .
onthe Web. A map view of sites on the GIS Registry layer can be found on RR Sites (3) The department may approve alt.ematlve maf[e.r!als or
Map. additivesthat are to be used in conjunctiwaith the activities
(5) Heatexchang dillers shall contad the locd water sup-  notedunder sub. (2). Approval shall be based on, but not limited

ply utility in order to determire whethe the project islocated to, such factorasthe potential toxicity of an alternative material
within a wellheal protectin area a within 400 feetof a munic-  or additive, the déctiveness of an alternativeaterial or additive
ipal well. for its specified use, the amount or quantity of material to be used,

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; correction in (2) made and the potentialfor use of an alternative material to result in

unders. 13.93 (2m) (b) 7., Stats., Regis@eptemberl994, No. 465; CR 0041: H : :
am., Register October 2001 No. 550f a1l~1-01:CR 13-006:am (1), (3), (4), &r groundwatercontamination or otherwise harm human health or

(5), CR 13-099: am. (1), .r(2) Register September 2014 No. 705, eff. 10-1-14. the environment.

L (4) Only department approved groundwater tracers may be
~ NR 812.04  Contracts for noncomplying installa - sedfor hydrogeologic studies. Approval shall be basedan,
tions. (1) Well and heat exchange drillers, pump installers angh jimited to, such factors as the potential toxicityadfacerthe
well constructors shall ensure that the constructionraodr  effectiveneswf a tracer foiits use as specified in an application
structionof wells, heat exchange drillholes or the installation q’%r approval, and the potential for use of a tracer to result in
pumpingequipment adheres to all the applicaievisions of this  groundwatercontamination or otherwise harm human health or
chapteror to approved comparable construction or installatighe enyvironment. A list of previously approved groundwater trac
requirements. Well andheat exchange drillers, pump installerg,sis available from the department upon request.

andwell constructors may not enter into any agreement, written . — - . .
or oral, for construction, reconstruction or installation which does (5) Thefollowing activities are not prohibited by this section:

not require compliance with the applicable provisionstrié (@) Circulation of water or a food—grade heat exchange fluid
chapteror with approved comparable construction or installaticfirougha closed-loop heat pump system in a drillhole.
requirements. (b) Construction of a structure such as, butlimited to, a

(2) Whenthere isany construction, reconstruction or equipPuilding foundationsupportfooting, elevator shaft, lift station,
mentinstallation on a noncomplying feature, the feature shall llity conduit, sump, mine shaft or equipment vault.
upgraded and brought into compliance with the specifications in () Exceptfor the disposal of a waste material, the placement
this chapter for new construction. The welfiller or pump of a solid object such as, but not limited t@aghodicprotection
installershall inform the water system owner or user of the watégvice,coffin, piling, pole or post.
systemof other noncomplying features, thate apparent and (d) Horticultural or agricultural practices, other than those
known, in writing on a department form. @opy of the form shall activitiesthatinvolve the use of a well or drillhole for the place
befiled with the department by the well drillggump installer or ment of a waste material or drainage water ugrdemd.
by the water system owner or user withhdays after the initial  (e) Injection activities conducted in conjunction with a metal
evaIL_Jatlonof the water system has been Completed if the requwﬁa@i mineral mining operation approved under ch. NR 132.
repairsare not made. History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. RegisteBeptem
History: Cr. RegisterJanuary1991, No421, ef. 2-1-91; am. (2), Registe8ep  ber, 1994, No. 465, &f10-1-94; am. Registgkay, 2000, No. 533, &6-1-00;,CR

tember,1994, No. 465, &10-1-94,CR 13-096: am. (1) Register September 2014 13-099:am. (2) (b) Register September 2014 No. 705, eff. 10-1-14.
No. 705, eff. 10-1-14.

) L . NR 812.06 Drinking water standards.  Private omon—

~ NR812.05 Disposal of pollutants; injection prohibi - communitywater systems producingater containing contami
tion. (1) For the purposes of this section: nantlevels in excess of the primary drinking water standards con

(a) “Drillhole” includes anyexcavation or opening that istainedin ch. NR 809, the enforcement standards containel.in
deepetthan it is wide, even if it extends less than 10 feet below tRER 140, or other advisory levels identified by the department may
groundsurface. be designated by the department as contaminated.

(b) “Well” includes any excavation that is deeper than it is wideHistory: Cr. RegisterJanuary1991, No. 421, &f2-1-91;correction made under
regardles®f the excavatios' depth or purpose. s.13.93 (2m) (b) 7., Stats., RegistBeptemberl994, No. 465.

(2) Theuse of any well, drillhole or water system for fiece NR 812.07 Definitions. The following terms are defined
mentof any waste, surface or subsurface water or any substanggollows:
asdefined in s. 160.01 (8), Stats., urgteund is prohibitedinless (1) “Adequatewatersupply” means a water supply which has

any of the following aF’P'y: . a well yield and the pump capacity to provide the quantity and
(a) The placement is a department-approved activity recgality, where obtainable, according to s. NR 812.06wafer

saryfor any of the following: necessaryor human or sanitary use, or for the preparation of food
1. The construction, rehabilitation or operation of a welbroductsand other purposes for which the water is intended to be
drillhole or water system. used.
2. The construction of a cathodic protection drillhole (1d) “Advancenotification” means notification to the depart
approvedunder s. NR 812.09. mentvia fax, e-mail or telephone at least one working day before
3. The remediation of contaminated soil, groundwatemnor commencingany work.
aquifer. (1h) “Agricultural cropfield” means land where there is evi

4. The study of groundwater conditions under sub. (4). dencethat agricultural crops were or are being grown.

(b) The placement consists of grouting, sealing or filling and (1p) “Air-gap” means the unobstructed vertical distance
sealingmaterials as specified inldR 812.20 or 812.26; grouting throughthe free atmosphere betwebr lowest opening from any
or filling and sealing materials as specified in s. NR.83; pipeor faucet supplying water to a tank or plumbing fixture and
annularspace sealing or filling and sealintaterials specified in the flood level rim or spill level of the receptacle.
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125 DEPARTMENT OF NATURAL RESOURCES NR 812.07

(1t) “Animal barn” means a covered, paved or unpaae@d rock, including granite, rhyolite, quartzite, gabbro, basalt, gneiss,
in which animals are kept. This includes an area wheirdand-  schist,diorite and greenstone.
ualanimal is kept, but does not include a single pet house or singlg19) “Cable-tooldrilling machine” means a machine which
petkennel housing 5 or fewer adult pets on a residential lot. usesa drill bit with a cutting edge at the bottom of a heavy string

(2) “Animal barn pen” means a covered, enclosed concraiétools suspended on a cable. The drillhole material is broken up
areawhere animals are kept. by repeated lifting and dropping of the tools and bit.

(3) “Animal yard” means an uncovered, paved or unpaved (19m) “Chemical conditioning” means usindepartment-
areain which animals are kept. This includes an area where approvedchemicals or products to restore a weliits original
individual animal is kept, but does not include a singlekeeinel capacity,production capability or water quality
enclosing5 or fewer adult pets on a residential lot. An animal yard (20) “Cistern” means a tank in which rainwater is stored or
includesany fenced area where animals are kept or have accegected.
including pastures, feed lots, pens, calf hutches, lanes, and riding(21) “Clay” means an inganic soilwith grain size less than
corrals. 0.074mmand with characteristics of low permeability and a-plas
_ (4) “Animal shelter” means a covered, paved or unpaved ticity index (PI) of more than 7.
in which animals are kept. This includes an area wheirgand- (22) “Clay slurry” means a fluid mixture afater clean native

ual animal is kept, but does not include a single pet house or singlet, g rili cuttings or sand having a mud weight of at lest 1
petkennel housing 5 or fewer adult pets on a residential lot. poundsper gallon.

(5) “Annular space” means the space betweerb@centric ~ »3) «clearwater” means wastewater other than storm water
cylindersor circular objects, such #ése space between an UpPef,ying no impurities or wherémpurities are below a minimum
enlargeddrillhole and a well casing pipe. _ concentratiorconsidered harmful bie department of safety and

(6) “API" means the American Petroleum Institute. professionalservices, including but not limited to noncontact

Note: The API address is 1220 L Street NWashington DC 20005-4070.  ¢qgling water and condensate drainage from refrigeration- com

(7) “Approval” means the prior approval of the departmentyressorsand air-conditioning equipment, drainage of watsd

(8) “Approved” means approved by the department. for equipment chilling purposes, and cooled condensate from

(9) “ASSE” means American society of sanitary engineeringteamheating systems or other equipment.

(10) “ASTM” or “ASTM International” means thaganiza- (24) “Community water system” means a public water system
tion formerly known as thémerican Society for dsting and which serves at least 15 service connections used by year-round
Materials. residentsor regularly serves at least 25 year-round residents. Any

Note: TheASTM or ASTM International address is 100 Barr Harbor Drive, PQvatersystem serving 7 anore single family homes, 10 or more
Box €700, Viést Conshohocken, Pennsylvania 19148-2959. . mobilehomes, 10 or more apartment units, 10 or more duplex liv
_ (10m) “"AWWA” means the American ®er Works Associa  ing units or 10 or more condominium units shall be considared
tion. community water system unless information satisfactory to the

80';“3);6: The ANWA address is 6666 ¥$t Quincy Aenue, DenverColorado departmenﬁs provided by the owner indicating that 25 year-

(12) “Aquifer” means a geological layer of either unconsol{oundres'?ems will not be serv_ed.” )
datedmaterial, usually sand or gravel or both, or bedrock lying (24m) “Comparable protection” means to substitute alterna
below the ground surface, that is all or partially saturated witl/€ Protectivemeasures to provide similar or equal sanitary
waterand permeable enough to allow water to be extracted Rgtectionto that provided by this chapter includitng: well loca
from a well. tion requirements of s. NR 812.08.

(12) “Artesian pressure” means water pressure in an aquifer (25) “Conduit” means piping or tubing used to protect dis
sufficientenough tacause the groundwater level in a well to ris€N@rgeor suction piping or electrical wires.
abovethe level at which it wasncountered in the well whether  (26) “Confining bed” means a geologicddyer of either
or not the water flows at the ground surface. unconsolidatednaterial, usually clay or hardpaor, bedrock, usu

(13) “Artesian well” means a well in which trgroundwater ally shale, that is all or partially saturated with water and having
rises above the level at which it was encountered inwieti Permeabilitylow enough relative to the aquifer to give the water
whetheror not the water flows at the ground surface. in the aquifer artesian head. _ _ o

(14) “AWWA" means American water works association.  (27) “Contaminant’means any physical, chemical, biologi

(15) “AWS” means American welding society cal or radiological substance or matter in water

(16) “Bail-down method” means a method for setting a (27m) “Crawl space” means the space below a building hav

screewhereby the screen is fitted with an open pipe sleeve of'g N0 basement; the space being at ground gradeléprassion

bail-downshoe at its lower end and sediment is remdweeh  OF N @n €xcavation. , )

belowthe screen to allow the screen to settle into place. (27t) “Cross connection” means a connection or potential
(17) “Basement’meansa subsurface structure or part of £onnectiorbetween any part of a water supgjstem and another

structurein which the floor is entirely below grade. environment containing substances that, under asigcum
(17m) “Batch chlorination” means the process of disinfectin stancesyould allow the substances to enter the water supply sys

awell by injecting, in one continuous poarchlorine solution that fem by r?eans; of back siphonage or back pressure, .
equalsor exceeds the volume of standing water in the well and by (28) “DHS” means the department of health services.
usinga process that recirculates the solution through the pump and29m) “DR” means dimensioratio and is used as a substitute
pumpdischage piping system back into the well. for standard dimension ratio (SDR).

(18) “Bedrock” means any naturally formed consolidated or (30) “Department” means the department of natural
coherentmaterial of the earth’crust, composed of one imore  '€SOUrces.
minerals,rock fragments or ganic material that underlies any (30f) “Detentionbasin” means an excavation into soils-hav
soil or other unconsolidated surficial material or is exposed at timg low permeability or installed with a liner having low perme
surface. Bedrock includes, but is not limited to limestone (dolcability, not having a permanent pool of watdesigned and cen
mite), sandstone, shale and igneous and metamocpystalline structed to temporarily hold storm water to redugeeak
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dischargesof storm water for flood control and to allow for the Note: The term *filling and sealing” replaces the term “abandonment,” previously
physicalsettling of pollutants. usedin this chapter _ _
(30m) “Detention pond” means an impoundment that has 2 (42) “Filter strip” means an area of vegetation designed and
0

. : : nstructed in accordance with Soil Conservation Service Stan
permanenpool of water and is designeéal have the capacity to dard393 adjacento an animal yard or animal shelter or adjacent
temporarilystore storm water runfato provide flood control and facil > _
to allow for the physical settling of pollutants. to a manure storage facilitysed to remove sediment andaotic

e . . matterfrom the rundffrom the facility
(3Ot) Ditch” means a Iong narrow excavation dUg in the ear Note: The term “\égetated treatment area” in now used instead of the'filtam

for the drainage of surface water strip.”

(30x) “Downslope location” means a well or reservoir is (43) “Floodfringe” means that portion of the floodpladut
locateddirectly down—gradient from a contamination source or side of the floodway which is covered by flood water during the
potential contamination source, regardlesstbé presence or regionalflood. The term floodfringe is generally associated with
absencef a structure between the walid the source, when thestandingwater rather than flowing water
groundsurface elevation at the well or reservoir is lower than the (44) “Floodplain” means that land which has been or may be
elevationat the source, and surface water that runs over the sowégeredby flood water during the regional flood. The floodplain
would travel within 8 feet of the well or reservoir includesthe floodwayfloodfringe, shallow depth flooding, flood

(31) “Drawdown” means the extent to which the water levedtorageand coastal floodplain areas.
or water pressure in and near a well is lowered when water is(45) “Floodway” means the channel of a riverstreamand
pumpedor flows from the well. thoseportions ofthe floodplain adjoining the channel required to

(32) “Drilled wells” means wells or drillholes constructed bycarry the regional flood dischge.
digging, boring, drilling, jetting, driving or similar methods. (46) “Flowing well” means a well from which groundwater
Drilled wells do not include driven point (sapdint) wells unless flows above the ground surface without pumping.
driving the point is combined with a process to remmagerial (47) “Flushing” means causing a rapid intermittent flow of
belowthe 10-foot depth. waterfrom a well by pumping, bailing or similar operation.

(33) “Drillhole” means an excavation, opening or driven (47m) “Foundationdrain” means a subsoil drain that serves
point well deeper than it is wide thaktends more than 10 feetye area of the foundation of a building.

belowt“he ground surface_. R . . (48) “Greaseinterceptor otrap” means a receptacle designed
(a) “Heat exchange drillhole” means an excavation or openifgintercept and retain grease or fatty substances.

in the ground that is deeper than it is wide, that extends thare (49) “Groundwater’means any of the waters of the state, as

25 feet below the ground surface, and thataslefor the purpose L o
of installing a geothermal closed-loop heat exchange system?:Cf'enggg]osdiggllf'grlm(;t?ghng:zékogf:gi'lng in a saturated subsur

(b) “Lower drillhole” means that part of a drillhole below the “ Him ;
vertical zone of contamination or below the well casing pipe. (50) “Hazardouswastetreatment facility” has the meaning
WU laged drillhole” drillhol "~ designatedn s. 291.01 (22), Stats.
dia(r(r:1)ezte nr?grfrth%nv%ﬁ cas?n oieemeans a drillhole iper in (50e) “Heatexchange drilling” means the industry and proce
(34) “Drilling mud” mear?spapﬂL-Jid mixture of wafesodium dureemployed in making heat exchange drillholes.

. ; . e (50m) “Heating—airconditioningair shaft” means a vertical,
bentonlt‘t‘e,d_rlll cuttings an? any approved additives. ... lined excavation extending deeper than 10 feet below the ground
(35) “Driven point well” means a well constructed by joiningg,rfaceused for the intake or exhawtair to or from a heating

adrive point Wlth Iengths of pipe, and drivitige assembly into oy air conditioning.
the ground with percussion equipmemt by hand, but without (51) “High capacity property” means one property on which

first removing material below the 10—foot depth. ) - . :
Note: A “driven point well” is also known as a sand point well. a high capacity well system exists or is to be constructed.

Note: All other types of wells, including those construchsca combination of (52) “High capacity well” means a well constructed on a high
jetting and driving, are drilled wells. capacityproperty
(35€) “Dual-rotarydrilling method” means a drilling system  (53) “High capacity well system” means onemore wells,
thatuses a drilling machine with two separately—operated rotaryriliholes, or mine shafts used or to be used to withdraw Water
drive mechanisms, a top drive that rotates the drill string and kil purpose on on@roperty if the total pumping or flowing
and a lower drive unit that clamps onto the casing pipe, rotategdpacityof all wells, drillholes, or minshafts on one property is

andadvances it into the geologic formation. 70 or more gallons per minute based on the pump curve at the low
~(359) “DSPS” means the department of safety and profegstsystem pressure setting,lmsed on the highest flow rate from
sionalservices. aflowing well or wells.

(35m) “Dug well” means a well consisting of adar diameter  (54) “Holding tank” means a watertight receptacle used for
hole, deeper Fhan itis wid_e, constructed into the ground, u_suathe collection and holding of wastewater
by hand, but if by mechanical means, by methmiier than dri (54g) “Hung liner” means a well casing pipe which is placed
ling, jetting or boring; and within which the side walls are-suRntg an existing layer diameter well casingjpe or into an existing
portedby a curbing. drillhole, installed in a manner not extendingth# way to the bet
(37) “Established ground surface” means the permanertbm of the well.
elevationof the surface of the site of a well. (54r) “Hung well casing pipe” means a casing pipe tisat

(38) “Existing installations’means wells and water systemsmallerin diameter than the entged drillhole into which it is
whichwere constructed, reconstructedratalled before October placedand installedn a manner so it does not extend all the way

1,2014. to the bottom of the enlged drillhole.
(40) “FDA” means U.S. food and drug administration. (55) “Hydrofracturing” means hydraulic fracturing of an
(41) “Feature”means any well construction or pump installaaquifer by injecting a fluid into the well under pressures great
tion item for which there is a specification in this chapter enoughto open the bedrock alomgdding planes, joints and frac

(41m) “Filling and sealing” means to fillaell, drillhole, pit turesand may includénjecting sand or a similar approved mate
or reservoir with a material or materials so e, drillhole, pit ~ rial to hold the crevices open when the pressure is removed.
or reservoirwill not act as a vertical conduit to contaminate (55c¢) “Infiltration basin” means an excavation into perme
anotherwell, groundwater or an aquifer able soils designed andonstructed to temporarily store surface
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waterrunof and allow it to infiltrate so as forovide flood control, film materials and structures consisting of slats or draiopge
groundwaterechage and to allow for the settling of pollutants.ings (“picket dams”) used to store solid or semi-solid animal
(55e) “Influent sewer” means a sanitary collector sewepastemateriatfrom which runofoccurs. This term also includes
beyondthe last manhole prior to a wastewater treatment plantfabricatedmanurestorage structures that are not watertight situ
(55m) “Junkyard” means a business opeoperty which is atedabove, at or below ground grade.
usedfor storing, processing, buying or selling scrap, automobile (61u) “Manure storage structure, fabricated” means a-con
bodies or parts the facility will continually have like materials crete,steel or otherwise fabricated structure used for treatment or
onthe premises. This term does not include litter or debris sct@mporarystorage of liquid or solid animal waste.
teredalong or upon a roadwaemporary outdoostorage of junk (62) “Monitoring well” means a well or drillhole constructed
for limited duration, or smaller accumulations of junk on resideffor the purpose of obtaining information on the physical, chemi
tial lots for personal use. cal, radiological or biological characteristics of the groundwater
(56) “Landfill” means a solid waste disposal site or fagility (63) “Near surface water” means water in the zone immedi
not classified as a landspreading facility or a surface impoungkely below the ground surface. It includes, butds limited to
mentfacility, where solid waste is disposed on land. This tergeepagdrom barnyards, leaching pools and disposal beds or leak
includesexisting, proposed and abandoned landfills, open dumpgie from sewers, drains and similar sources of contaminated
one-timedisposal sites as defined in ch. NR 502, small demolitiaater.
landfills as defined in ch. NR 50ining waste disposal sites as (g4) “Non-communitywatersystem” means a public water
definedin ch. NR182 and hazardous waste disposal facilities @§stemthat is not a community water systed.non-community
defined in chs. NR 660 to 670. water system may be either a non-transienn—-community
(57) “Landing collar” means a metal ring welded near the botvatersystem or a transient non-community water system.
tom of the inside of a string of well casing pipe to prevent adrill (g5 “Nominal diameter” means the inside pipe diameter for
ablegrouting plug from dropping out the bottom of the well casingipe sizes 1-inch diameter through 12-irdiameter and means
pipe during cement grouting. the outside pipe diameter for pipe sizes greater than 12-inch diam
(57m) “Licensed pump installer” means amdividualwho eter.
hasobtained a license under s. 280.15 (2m), Stats., and s. NRgg) “Nonpotable” means water supplied for purposes other
146.04,as a pump installer and hpaid the annual license fee,anhuman consumption, sanitary use or the preparatiésodf
unders. 280.15 (2m) (c) 2., Stats. or pharmaceutical products.
(57s) “Licensedwater well driller” means any individualho 67) “NSF” or “NSF International” means thegamization

hasobtained a license under s. 280.15 (2m), Stats., and s. Nf,ery known as the National Sanitation Foundation.
146.04,as a water well driller and has pald trnual license fee Note: The NSF or NSF International address is PO Box 130149, 789 N. Dixboro

unders. 280.15 (2m) (c) 1., Stats. Road,Ann Arbor, Michigan 4813-0140.

(57t) “Lift station” means a wastewater collection and pump (68) “One property” means all contiguous land controlled by
ing structure that collects wastewater from collector searts one ownerlessee, or any other person having a possessory inter
pumpsit through force main sewers. est. Lands under single ownersHijsected by highways or rail

(57w) “Limits of filling”, for a landfill, means th@utermost roadright-of-ways are considered contiguous.
limit at which waste at a landfill facility has been disposed of, or (69) “Outcrop” means bedrock exposed at the ground surface,

approvedor proposed for disposal. including roadcuts.
(58) “Liner pipe” means: (70) “Percussiondrilling method” means a drilling method
(a) Protective well casing pipe installed subsequent to initiasinga cable-tool drilling machiner a drilling method whereby
constructionto seal dfa zone of contamination; or the permanent well casing pipe is driven, or isis&t an upper

(b) Well Casing p|pe installed during or Subseq“emhe initial enlargedjrillhole and thgrdriven; SO!l or rock material |nS|de is
well construction to seal bé caving or sloughing formation or to Prokenup or crushed with a drill bit; and the drill cuttings are
eliminateturbidity. removedfrom inside or jusbelow the casing pipe. This method

(59) “Liquid waste” means process wastewater frimad My be performed with a cable—tool drilling machinerogary
processing, product manufacturing and contaminated watdPachinewith a hammer or with a casing hammer _
removedfrom undeground or open pit workings of a min&his (71) “Permit” means a well location or pump installation-per
definition does not include clear water waste. mit issued by a county authorized to administer ch. NR 812 under

(60) “Liquid waste disposal systemieans a facility for dis ch.NR 845. ]
posingof liquid wastes consisting of a ridge and furrow system, (72) “Person”means an individuafirm, business, corpora
alandspreading system including sludge drying beds at a-wagten, limited liability corporation, companyssociation, coopera
watertreatment plant, a wastewater spray irrigation system, or @, trust institution, partnership, state, public utjlityunicipat
absorption seepage, retention, storage or treatment pond, lagotiy, or federal, state, or interstate agency
or a wastewater slow sand filter or filters. (72m) “Pet wastedisposal unit” means a dry well, seepage

(61) “Manure hopper or reception tank” meanscuid-tight bed,seepage pit, seepage trench, seepage nuwardabsorption
concrete,steel or otherwiséabricated vessel primarily for the field used for the disposal of pet waste material.
purposeof facilitating conveyance diguid or solid manure from  (73) “Pit” means any structure that is completelyartially
onepoint to another in an animal waste handling system. belowthe ground surface or below a building floor used for the

(61g) “Manureloading area” means an area where manurefisusingof wells, ofset pumps, pressure tanks or valves. Subsur
transferredfrom an animal shelter unloader or a barn unloadé&cewell or pumprooms, alcoves, adjoining a basement founda
ontoa pad or into a receptacle. tion structure are pits.

(61m) “Manure stack” means solid manure stacked for more (74) “Pitless adapter or unit” means a mechanical device
than120 days on the ground surface or on a paved surface. attachedo the well casing pipe, usually below the frost level, for

(61q) “Manure storage structure, earthen” means aHndergrouncconveyance of water from the well.
impoundmenimade by excavation or mounding of soil for treat (a) “Weld—on pitless adapter’” meangitless adapter attached
mentor temporary storage of liquid or solid animal wastes. This acut opening in the well casing pipe by a weld applied at the
term includesstructures lined with clayentonite or synthetic well site.
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(b) “Pitless unit’'means a pitless adapter device assembled amat include a facility the department has determined to be not fea
pressuretested for leakage at factory and designed to besibleunder s. 289.23, Stats., or a facility ¥anich the department
attachedin the field, tothe top of the cut-6fortion of the well hasdetermined that an approval for the facility is not being pur
casingpipe. suedwith reasonable diligence.

(c) “Clamp-on or bolt-on pitless adapter” is a pump installa (79p) “Property transfer well inspection” means an inspec
tion dischage equipmentlevice having a saddle designed to bgon, for compensation, for the purpose of locating or evaluating
attachedto cover the outside of an opening that has been autlls that need tde filled and sealed and water supply wells or
throughthe well casing pipe, to allotiie saddle to be connectedpressuresystems omeal property in contemplation of a transfer
with nuts to the ends of a threaded U-bolt or U-strap that will saf the real property
roundthe well casing pipe. (79t) “Property transfer welinspector’means an individual

(d) “Bolt-through pitless adapter” is pitless device that licensedas a water well driller or pump installer who performs a
includestwo gasketed metal segments that are to be attached vagtbpertytransfer well inspection, completes the form required in
a threadedcoupling and designed to extend through and plugsaNR 812.44 (3) and collects the water samples required in s. NR
holethat haseen cut through the polyvinyl chloride or ABS ther812.44(4).
moplasticwell casing pipe. (80) “Public watersystem” means a system for the provision

(e) “Pitless receiver tank” means a pitless unit having a pernta the public of piped watdor human consumption through pipes
nently attached stegdressure tank surrounding the casing pipe @&s other constructed conveyances if the system has at lesest 15
anintegral part of the unit and installed, as a unit, at a factory vice connections or regularly serves an average of at least 25 indi

(75) “Potable” means water suppliefbr human consump vidu_alsdaily at least 60 Qays out of the yedrpublic water sys
tion, sanitary use dior the preparation of food or pharmaceuticalemis either a “communityvater system” or a “non—community
products. watersystem.” A system:

(75¢) “Potablewater” means water supplied for human-con (a) Includes any collection, treatmestprage, and distribu
sumption,or water supplied for sanitary use or for the washing §en facilities under control of the operator of the system and used
preparatiorof food or pharmaceutical products. primarily in connection with the system, and

Note: The term “water for human consumption” is used interchangeably with the (b) Includes any collection or pretreatment storage facilities
term*potable watef ) , notunder the system'control which are used primarily in connec

(75g) “POWTS” means a private onsite wastewater treatmeggn with the system.

system. “ . - . .
Note: A “POWTS” may include, but is not limited to, a substitute for a septic tank (80m) “Pumpinstallation” means the pump and its associated

or soil absorption field or a substitute for a holding tank. Ppressuresystemincluding any equipment and material needed to

(75L) “POWTS component” means any subsystem, suba¥ithdraw, obtain, dischaje and store water from a well or a
semblyor other system designed for use in or as pargoivate SPring. The pump installation includes tBpring box, reservair
onsitewastewater treatment system which may include treatmePMp, pump drop pipecheck valves, well cap or seal, pitiess
dispersalor holding and includes any related piping. adapter,p_ltless receivettank, pitless unit, above-ground -dis

(75p) “POWTS dispersal unit’ means a device or metho hargeunit, associated dischgg pipingand associated connrec

intendecto promote the assimilation of treated wastewatehy [ONS: Valves and appurtenances, pressang, sampling faucet,
environment. waterstorage or pressure vessel or structure, the electrical wiring

Note: The terms “absorption field” and “sewage disposal unit” have been usea‘?wdcomrqls need(_egl to operate tmmp or pre_ssure system, and
previousversions of this rule to describe these types of units. any chemical addition, water treatment device or yard hydrant
(75t) “POWTS holding component” means any receptaclgpstreanof the water storage or pressure vessel or building con
intendedto collect wastewater for a period of timacluding trol valve.
holding tanks and dosing tanks. (81) “Pumpinstaller” has the meaning designated in s. 280.01
(75x) “POWTS treatmentcomponent” means a device or(4), Stats.

methodthatis intended to reduce the contaminant load of wastg Note: Section 280.01 (4), Statsvas renumbered to s. 280.01 (2€) by 2065 W
water ct 360, and amended to change “pump installer” to “licensed pump installer

) . . Note: The statutory definition of “pump installer” is any person, firm or corpora
(76) “Preparatiornof food products” means washing, coolingtion who has registered as such with tiepartment and shall have paid the annual

cooking, pasteurizingbottling, canning or otherwise preparingredistration fee and obtained a permit to engage in pump installing.

food for humanconsumption and includes the washing of utensils (82) “Pumpinstalling” has theneaning specified in s. 280.01

andequipment used in the production or preparation of food. (). Stats., and includesstalling, repairing, replacing or reinstal
(77) “Pressureor box elbow’means a special concentric pipdid & Spring box, reservoipump, pump drop pipe, checéive,

fitting usedto raise the horizontal pressurized concentric pipinf€!! cap or seal, pitless adaptitless receiverank, pitless unit,

arrangemenbetweera well and an déet pump vertically to the @0Ove—-groundlischage unit, associated disciyg piping and
specified elevation above the floor associated¢onnections, valves and appurtenances, pressure tank,

(78) “Privatewater system” means any water system Sl:Ipplsamp!|ngfa'u_cet, water storage or pressure vessstructure, the
ing water that is not a public water system )électrlcalwmng and controls needed to operateump or pres
o . ; suresystem, and any chemical addition, wateatment device or
(79) “Privy” means a building or structure located above g4 hydrant upstream of the water storage or pressure \@ssel
buried container or above an unlined excavation usedtfer pyiding control valve; attaching well casing pipe to extend the
depositionof human waste. ) ~ well casing pipe to a complying height above gradepand out
(79e) “Pressuresystem” means that portion of a pump instalof a pit ora subsurface pumproom or alcove; or bailing or chemi
lation that is upstream of a building control valve or upstream gilly conditioning a well to return it to its original capagcityo-
apressure tank, including the pressure tank. duction capability or water quality Pump installing does not
(79m) “Proposedandfill’ means a solid waste disposal facil includeinstallation of a temporary test pump bwell driller for
ity for which actual notice of the intention to develop the facilitthe purpose of determining well capacity or water quality and does
hasbeen given to the owners of property locatéttiin 1,200 feet notinclude the installation, by a well drillesf a well cap or seal.
of the proposed facility or for which a request has been ma@peninga wellcap or well seal to inspect or chlorinate a well is
unders. 289.22 (1m), Stats., provided tlafeasibility report alsonot considered pump installing unless the well cap or seal is
unders. 289.23, Stats., is submitted to the department withirr@lacedwith a diferent cap or seal, or unless the well has a hand
yearsafter the applicablaotice or request. Proposed landfill doepumpinstalled on it.
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Zlote: Sdection Z?0.0é (S)t,hStalts., defintes “clfump inStt'aIIi?g" to me;:ln thfe industry (95) “Septictank” means a tank which receives and partially
andprocedure employed in the placement and preparation for operation of equip! ; ; ;

andmaterials utilized in withdrawing or obtaining water from a well for consumptiol @tatssewage throu_gh prpcesses of SEdlmentauEYgenat!on'
or use, includingall construction involved in making entrance to the well and estalotation and bacterial action so as to separate solids ficprids

lishing such seals and safeguards as are necessary to proteeatrdnom contami  in the sewage and disclyas the liquid to a soil absorption unit.

nation. (96) “Sinkhole” means a depression or opening on the land

(83) "Pumpingwater level” means the elevation of the surfacg, 5 e \sually funnel-shaped, generally formed by solution or

of the water in a well after a period of pumping at a given rate; )13 nseof limestone, dolomite or to a lesser extsandstone

(84) “Quarry” means an open or surface working in bedrog§egrockoccurring at or near the surface. Sinkholes mayase
for the extraction of nonmetallic materials, usually constructiagy|ly or completely filled with unconsolidatedaterial and soku
stone,including those no longer in operation. tion enlagement of vertical passages often extemthe water

(85) “Reconstruction” means modifyingthe original con table. Collapse of mine workings in other consolidated forma
structionof a well. Reconstruction includes, buhist limited to  tions are also considered sinkholes.
deepeninglining, installing or replacing screen, underreaming, (96g) “Sludge” means the accumulated solids generated dur
hydrofracturingand blasting. ing the biological, physical or chemical treatment of potable water

(85m) “Recycling facility” means a facility where waste or wastewater
materialsare recycled including facility where waste has been (96m) “Sodium bentonite” means a clafprmed from the
generated. ) decompositiorand recrystallization of volcanic ash and igédy

(86) “Regionalflood” means a flood determined to be reprecomposed of the clay mineral montmorillonite  (Na
sentatlveof lage floods known to have occur_rEEd\Msconsm_ or  (Alq g7Mg 33 SiuO10 (OH)y), commonly referred to as “western”
which may be expected to occur on a particular lake, rieer or “Wyoming” bentonite, and has extensive ability to absorb
streamonce in every 100 years. waterand swell to many times its original volume.

(87) “"Reservoir” means a facility for storage of water eon  (97) “Soil absorption unit” means aabsorption field, dry
structedentirely above or partially below the ground surface. well, seepage bed, seepage pit‘ seepage nmﬂbpage trench

(88) “Rotary drilling method” means a drillingmethod designedfor the disposal of wastewaterflaént or clearwater
wherebyan upper enlged drillhole is constructed usingiicu-  wastesby soil absorption. Soil absorption unit includes units both
lar rotating action applied ta string of hollow drilling rods having regulatedandnot regulated by ch. SPS 383 and units abandoned
adrill bit attached to the bottom. within 3 years.

(89) “Salvageyard” means a site or facility at which salvage (97m) “Solid waste processing facility” means a solid waste
able materials are stored or at which wrecking, dismantling @acility at which solid waste is baled, shredded, pulverized; com
demolitionof salvageable materials are conducted. Salvage yapdsted,classified, separated, combusted or otherwise treated or
alsoinclude those yards with 25 or more inoperable vehicles. altered by some means to facilitate further trangfeacessing,

(90) “Sanitarybuildingdrain” means horizontal piping within utilization or disposal. Solid waste processing facility does not
or under a building, which conveys wastewater consisting in péttlude an operation conducted by scrap mepalper fiber or
of domestic wastewateand which is installed below the lowestplasticprocessors which are excluded form the definitiotsolid
fixture or the lowest floor level from which fixtures can drain byvastefacilities” in ch. NR 500.
gravity to the building sewer (98) “Solid waste transfer facility” means a solid waste feite

(91) “Sanitary building sewer” means that part of the draipalingor transferring solid waste from one vehicle or container to
systemnot within or under a building which conveys its disgear another.
of wastewater consisting in part of domestic wastewater to-a pub (99) “Special well casing pipe depth area” means an area
lic sewer private interceptor main sewegrivate onsite waste establishedy the department requiring greater degftivell cas
watertreatment system or other point of disgjeaor dispersal. ing pipe andstringent well construction methods because of con

(92) “Sanitarycollector sewer” means a sanitary sewer-serfamination. A list is available from the department.

ing 2 or more sanitary building sewers. (100) “Specific capacity” means the continuous yield of
(93) “Sanitary condition” means, when referring to a well,waterfrom a well at a given disctge expressed in gallons per
reservoir,or spring: minute per foot of drawdown.

(a) That the construction of theell, reservoir or spring and  (101) “Spring” means a place whegeoundwater flows natu
theinstallation of the pumping equipment are sthet the well, rally from rock or soil onto the land surface or into a body of water
reservoiror spring is déctively protected against entrance ofsur  (102) “Standarddimension ratio” means the ratio aferage
face contamination, and outsidepipe diameter to minimum pipe wall thickness.

(b) That the locatiorand the surrounding area are free from (103) “Static water level” means the level of tharface of the
debrisor filth of any character and not subject to flooding.  waterin a well or water pressure at the top of a well, when no water

(94) “School” means a public or private educational facilityflows or is being pumped. For flowing wells with a positive water
in which a program of educational instruction is provided ta chipressureat the top of the well, the static water elevation is deter
drenin any grade or grades from five-year old kimgdeten minedeither by a stilling pipe or pressugauge. \&ter levels are
throughthe 12th grade. ¥Wer systems serving athlefields, referenced to the elevation of the top of the well or the established
schoolforests, environmental centelgme-based schools, day-groundsurface at the well.
carecenters and Sunday schools are not school water systems. (104) “Storm building drain” means horizontal piping within

(94g) “Scrap metal processing facility” means a facility ator undera building which conveys storm watetear water or
which machinery or equipment, or both, are u®dhe process both,and whichis installed below the lowest fixture or the lowest
ing and manufacturing of iron, steel or nonferrous metallic scrélpor level, from which fixtures or sources can drain by gravity to
into prepared grades and whose principal proigistrap iron, thebuilding sewer
scrapsteel or nonferrous scrap for sale for resmelting purposes. (105) “Storm building sewer” means thpart of the drain sys

(94r) “Septage’meanghe wastewater or contents of septic otem not within or under a building which conveys its disgleaf
holding tanks, dosing chambers, grease interceptors, seepagermwater clear wateror both, to a public sewgprivate inter
beds, seepage pits, seepage trenches, privies or portable resptor main sewer private onsite wastewater system or other
rooms. point of dischage or dispersal.
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(106) “Storm collector sewer” means a stosawer that cel (115) “Wastewater’means any water carrying wastesated
lectsstorm waterstormwaste, clear water wastes or other similan and conducted away from residences, industrial establishments
waterfrom 2 or more storm sewer inlets or catch basins. andpublic buildings with ground or surface water which may be

(107) “Subsoil drain” means that part of a drain system tharesentncluding any liquid wastes except clear water wastes.
conveysgroundwater to a point of disclgaror dispersal. (116) “Wastewatertreatmentplant” has the meaning desig

(108) “Sump” means a tank or pit that receives wastewatgatedin ch. NR 14.
thatmust be emptied by mechanical means. _ (117) “Water supply” means the sources, Wells_, pumps and

(108r) “Surface water” means all water which is open to thlgtakeand storage structures from whiehter is supplied for any
atmosphere and subject to surface rfinof purpose. i

(109) “Surgetank” means a tanikto which overflow froma __(118) "Water system” means the water supporage, treat
flowing well, spring or other water source is disgfeat and is mentfacilities and all structures and pipibg which water is pro
repumpedo a pressure tank or the water system. videdfor any purpose. , ,

(110) “Telescopingmethod” means a method for setting (129) “Well” means any drillhole or othexcavation or open

. 2 G e 3hq deeper than it is wide that extends mtbin 10 feet below the
well screen where the well casing pipe is driven to the propo und[s)urface constructed for the purpasebtaining ground
screensetting depth and the well casing pipe is then pulled b

to expose the screen. A packer is used to seal the afetusen tig “well and " meah |
thetop of the screen and the bottom of the well casing pipe. (1199) ell and pressure system® medhe water supply

. and pump installation upstream of a building control valve or
(110m) “Temporarymanure stack” mears®lid manure only pump p g

. oy ; pressurgank and including any pressure tank.
piled for no more than 120 days within any one year period. (120) “Well capor seal” means an approved apparatus or

(110s) “Temporary outer casing” means string of casing Jeviceused to cover the top of a well casing pipe.

e eaen et oo o . 121 il st b’ mears e metng s s
Cosoof cons?ructir? ampper enlared drillhole ar?d which ispnot ified in s. NR 812.17 which is driven or set to seétlod vertical
g ampp g zoneof contamination.

mte;fledt:)Tbe Iefft[)"; plal((:,,e asa pek:manenft fyvell ca: Iﬂ_?hplr(); (122) “Well constructor” means any perstirat constructs a
(111) “Top of bedrock” means the top of firm rock. The deten e which is not required to be constructed by a licensed individ

minationof the top of bedrock shall be based on the change in (g ater well driller or a registered water well drilling business.

actionof the drilling machine and on the change in the type an " - . . .
size of the drill cuttings. The presence of bedrock shadie (123) “Well driller” has the meaning as designated inag,

P : f - . tats.
catedwhen a majority of the drill cuttings consist of either angula\? w S . e
rock fragments, as in the case of crystalline bedrock, orfragk (124) “well drilling” has themeaning specified in s. 280.01
mentscomposed of individual grains or rock particles that alé), Stats., and includes any activity which requires the use of

cementedogetherto form an aggregate, as opposed to single se ell driIIing rig or similar (.equipment,. or any act.ivity Which is eon
mentparticles, such as in sand. uctedusing a well drilling rigor similar equipment with the

w " . exceptionof the driving of points having pipe or casing smaller
(111m) *Treatmentpond” means a structure that is used folrhan three inches in diameter Well drilling also includes

g& tgffﬁ?ﬁnétggﬁ?gag%?; |Igt{aﬂrlﬁlj8:reéa'{;égmen;np dosngrlrl]a(;,:l%%enss constructinga well or performingny activity which changes the
puony ' 9 i .p - 9 characteristicsof a drilled well including constructing, recon
(112) “UL” means underwriters laboratories, inc. structingor deepening a well, sealing the annular space of a well,
(112m) “Upstream”means, with respect to the pump installajoining or welding together lengths of well casing pipdioer
tion dischage and pressure system, in a direction back towards tipe, installation of a linerinstalling or replacing a screen, well

well. rehabilitation hydrofracturing, blasting, and chemical condition
Note: In previous versions of this rule the term “prior to” was usdiinof the  ing.
term“upstream.” Note: Section 280.01(8), Stats., defineséMdrilling” to mean the industry and

(112q) “Variance” means a department approvattmstruct _procedure employed in obtaining groundwater from a well by diggiogag, drl

: : : riving or othemmethods but not including the driving of points for the purpose
or Ir.‘Sta” .a water S.yStem O.r a portion C_)f a water SyStem In a man btaining ground watelt shall also include all construction work and installation
notin strict compliance Wllth the requirements of this Cham of well casings in said well involved therein for the protection of such well water
providing comparable sanitary protection in accordance with coagainsipollution.

ditions specified by the department in its approval Note: Attaching wellcasing pipe to the upper portion of a well to extend the well
: outof a pit is not considered well drilling.

(112v) “Vegetatedireatment area” means a componerdrof —(124m) “Well Notification” means a noticgrovided by a

agriculturalwaste management system that is an area ora$trigyrospectivevell owner or well driller to the department in aceord
herbaceousvegetation designed and constructed to Naturghcewith s. 281.34, Stats., before any new private wetois
Resource€onservation Service (NRCS) Standard 635 specificgycted. ’ '

tions, located adjacent to an animal barn, anibzah pen, animal  note: The Vel Notification does not apply to proposed high capacity wells,

shelter,animal yard or a manure storage faciléd which is schoolwells or wastewater treatment plant wells.

intendedto improve water quality by reducing pollutaassoci (125) “Well-point driving” means constructing a well by

atedwith animal manure and other agricultural wastewater funojoining a drive point screen with lengths of pimed driving the
Note: In previous versions of this rule the term “Filter strip” was used instead eissemblyinto the ground with percussion equipment ohbnd,

theterm “Vegetated treatment area. o but without removing material from a drillhole more tharfdeéx
(113) “Vertical zone of contamination” means that depth ofelowthe ground surface.

geologicformations, generally near the ground surface, contain (156 “well vent” means a screened opening in a well geal

ing connectingpore spaces, crevices or similar openings, iRcludjjow atmospheric pressure to be maintained in the well.

ing artificial channels, such as unprotected wells or drillholes, w g . .
throughwhich contaminated water contaminants gain access tg, oévlgz)b evgﬁlrlngfédfrorpne?hnes ng?;gptgzitoéfvéﬁzir which may

awell or to the groundwater .
9 (128) “Zone of saturation'means that part of the easftrust

(114) “Walkout basement” means a basement, with the flogfneairthe shallowest water table in which adids are filled
at ground grade level on at least aide of the structure, from with water under pressure greater than atmospheric
which it is possible to walk directly outside without walking History: Cr. Register January1991, No. 421, &f2-1-91: am. (3)' 4

. > , (48),
upstairsor uphill. (61m), (74) (b), (79), (81), (82), (107) andLd), cr (27m) (30f), (30m), (30(t)? (§O><g,
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131 DEPARTMENT OF NATURAL RESOURCES NR 812.08

TR D e 560 b s an () The top of & well casing pipe may teminate i a walkout

(2m) (b) ’7., Stats., RegisiSebtembeﬁQQA, No. 465; correction in (29), (36) ar'1d‘?basemen_t if the f_OHOW'ng COﬂdItlonS are met:

%%m)madﬁ under (55-01)3-(9835(2(%1;)(13()1%3 fimd g.ilszt%ts., Féedﬁﬁgtembi%%?(,zNor ® 1. Itis possible to walk directly outside from the walkout
,corrections in , , , an made unaer s. . m H H :

Stats. Register December1998, No. 516; correction in (71) made under s. 13.ansemem{vm’]out Walkmg upstairs or upslope. i .

I(Sztr:;r) J(gi1 Zéstg(t)sdéRi\ieglségrl iglz;/_zl(l%% Ngdr?gca&ggéo(zzoé)cgﬁmeé;nnq. éﬁl%i?s 2. The surface of the ground around the outside exit door of

13.92(4) (b) 6. and 7., Stats.. Register July 2010 No. 655: correction in (29). (7)€ Walkout basement slopes down away from the.door

madeunder's. 13.92 (4) (b) 6., 7., Stats., and (29) renumbered to (35g) under s. 13.923. The well and pump installation are accessible for repair and

(4) (b) 1., Stats., Register December 20o. 672;,CR 13-096: am. (33) (@), ¢r removal.

(50e),CR 13-099: cr (1d), (1h), (1p), (1t), am. (3), (4), (6), (10),.¢tL0Om),(17m), h I d . v free f .

(19m), am. (23), (24), cr (271t), (29m), am. (35), cr(35e), am. (38), cr(41m), 4. Thewell produces water continuously free from contami

(47m), am. (49), lenum. (51) to (50), (52) to (51), am. (53), (54), €549), (541), nantsin excess of the drinking water standards of s. NR 812.06.

(55m),am. (57m), cr (57s), am. (60), ci(61g), am. (64), (67), (72), (74) (b),.¢74) 5. Th I . ine depth ts th . ts of s. NR

(c) to (e), (75¢), (759), (75L), (75p), (751), (75x), (79e), (79p), (78t). (80), cr - Ine wellcasing pipe depth meets the requirements or s.

(80m), . and recr. (82), am. (84), cr(85m), am. (86), (90), (91), (93) (inix), (a),  812.42(1) (b).

(94, cr. (949), (94n), (96), am. (104) to (108). ¢A08r), (1L0s).renum. (112g) to 6. The well and pump installation are in compliance with all

(111m),cr. (112m), (12v), (119g), am. (122), rand recr. (124), cr (124m) Register . > pump p

September2014No. 705, eff. 10-1-14; coection in (67) made under s. 35.17, otherrequlrements of this Chap.ter

Stats. Register September 2014 No. 705. 7. The walkout basement is not subject to flooding
NR 812.08 Water well, heat exchange drillhole,  res- 8. The walkout basement is not in a floodway or floodplain.
ervoir and spring location. (1) GENERAL. Any potable or (e) A well may not terminate in or extend through a crawl space

nonpotablewell, reservoiror spring shall be located: havinga below grade depressi.on or .excavatio.n.
() So the well and its surroundings can be kept in a sanitary(f) If @ wellmust be located in a drivewaparking area, watk
condition. way or other high trdic area due to lot size or to meet minimum

erequiredseparation distances between the well and contaminant
eral layout and surroundings ieasonably possible, but in anyglourcesthe well may be contained within a driveway rastipic
: - ture without departmenapproval providing the driveway ram
caseprotected against surface water flow gnd flooding. meetsthe specil?ications EPS. NRp812.36.g Driveway ra%ps n?ay
(c) As far away from any known or possible source of cortany{ot he constructed or located in a floodway or floodplain.

nialltionas the generddyout of the premises and the surroundings (g) A yard hydrant may not be installed within or on a well.
allow.
Note: Section PSC14.234C8 requires that a horizontal clearance of at least 3/4 (3) RELATION TO FLOODPLAINS. (a) A potable OnonpOtable

of the vertical clearance of the conductors, including overhead power lines to W_@” may t_)e constructed, l’econStl’UCtEd or _fep|aﬂaﬁi flood
groundrequired by Rule 232 shall be maintained between opeductors and wells. fringe provided that the top of the well is terminated at least 2 feet

Personsnstalling wells must comply with this requirement. abovethe regional flood elevation for the well site.
_(d) Such that anpotential contaminant source, not identified ;) A el may be reconstructed or replaced in a floodway pro
in this section or iable A, is a minimum of 8 feet from the well,\iqeq that the top of the well is terminated at least 2 feet above the
reservoir,or spring. regionalflood elevation for the well site.

(e) Every well shall be located so that it is reasonably accessi (c) A well may not be constructed on a floodway property that

ble with proper equipment for cleaning, treatment, repeiting, ig ejther undeveloped or has building structures but no existing
inspectionand any other maintenance that may be necessary yq||.

(f) In a manner to meet the additional location @wstruction (d) The regionaflood elevation may be obtained from the

(b) At the highest point on the property consistent with the g

specificationsof s. NR 812.12 (3), (15), (16), and (17). department.
~ (2) ReLaTioN TOBUILDINGS. In relation to buildings, the loea  (4) ReLATION TO CONTAMINATION SOURCES. Minimum separat
tion of any potable or nonpotable well shall be as follows:  ing distances between any new potable or nonpotable hvesit,

(&) When a well is located outside it shall be located so that #mechangedrillhole, reservoir or spring and existing sources of
top of the well casing pipe extends at least 12 inches above tmatamination;or between new sourced contamination and
final established ground grade and in a masneh that it is not potableor nonpotable wells, heat exchange drillholes, reservoirs
directly in line with a rainwater downspout outlet or other similaor springs shalbe maintained as described in this subsection. The
clearwater dischage that creates a sanitary hazard to the well.minimum separating distances this subsection do not apply to
~ Note: The department recommends that when a well is located adjacent to a budéwateringwells approved under s. NR 812.09 (4) (&reater
ing, it be located so the center line of thell extended vertically will clear the over separationdistancesmay be required for wells requiring plan

hangof any building by not less than 2 feet to allow for well reconstructiorfand . . .
pulli%g theypump_ om approvalunder s. NRB12.09. Separation distance requirements

(b) When a structure is built over a drilled well, it shall havi® Possible sourcesf contamination will not be waived because
an easily removable access hatch, or provide other practicaBl@roperty lines.Separation distances shall be measured from the
accesg0 allow forpulling and servicing the pump. The well cas€dg€ Of the well, reservoir epring,to the nearest edge of the eon.
ing pipe shall extend at least 12 inches above ground grad aminationsource. Mlnlmgm separating distances are listed in
abovethe ground-grade floor of the building and shall be seald@P!eA and are as follows: _
watertightat the point where it extends through the floor (a) Eight feet between a well or reservoir and a:

(c) No well may be located, nor a building constructed, such 1. Buried gravity flow sanitary building drain having pipe
thatthe well casing pipe will terminate in a basement or exte§@nformingto ch. SPS 384;
throughthe basement of any building or terminate under the floor 2. Buried gravity flow sanitary building sewer having pipe
of a building having no basement. A well may not terminate in epnformingto ch. SPS 384;
extend through a crawl spachaving a below ground grade 7. Cistern;

depressioror excavation. 9. Noncomplying pit, subsurface pumproom, alcove, or res
Note: Wells terminating in basements and below-grade crawl spacespoien  apyir:

a sanitary hazard to safe drinking water so they have not been allowed to-be con ’

structednor have screens been allowed to be replaced since April 10, VB5S. 10. Nonpotable well;

wells terminating in basements or crawl spaces do not meet the requirements of Sub 11 Fertilizer or pesticide storage tank Witbapacity of less

chapterV. . - :
Note: This paragraph does not apply to wells located in alcoves or subsurf&t@n;’5oo gal,lons' but Only if the well is nonpOtable and if the
pumproomsadjoining a basement. tankis not buried;
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NR 812.08 WISCONSINADMINISTRATIVE CODE 132
Note: For potable wells and buried tanks, see (@rl. approvethe installation of a collector sewer at a distance of less
12. Plastic silage storage and transfer tube; than50 feet from a well if the sewer is installed a distance of at
14. Swimming pool, measured the nearest edge of theleast25 feet from the well, and if, within a 50-foot radius of the
water; well, the sewer pipe meets th&\AVA requirements for water
15. Dog or other small pet house, pet animal shelter or kenfigginequivalent type, and if treewer is installed in a manner that
housingnot more than 5 adult pets on a residential lot; msaﬂl/:v?/vlviacka%%e fequgegie“iis ?’WiiA_ CGfODOJ R
. . . . . ote: is a standard for the “Installation of Ductile—Iroat ains
16. A ditch, but not including a river or stream; andTheir Appurtenances” and provides, in section 5.2, hydrostatic water-pressure

Note: For the minimum separating distance to a river or a stream, séb)par testingmethods and the allowable leakage allowances.
17. Buriedliquid propane (L.j gas tank as specified in ch. 11, An influent sewer to a wastewater treatment plant;

SPS340; or 12. The nearest existing or future grave site in cemeteries;
18. Buried storm collector sewer or stormwater culvert. 13. Wastewater treatment planfleént pipe;
(b) Twe_nty—flve f99t between a well or reservoir and a: 14. Buried pressurized sewer having pipe not conforming to
1. Buried grease interceptor or trap; ch. SPS 384;
2. A septic tank, a POWTS treatment component,woaste 15. Manure loading area;
water_sump; ) ] 16. Bulk surface storage tank or other container with a eapac
tari\l‘f.)te. A POWTS treatment component includes a private wastewater treatmiisl} I_ess than Oi, eciiua_l to 1,500 ga||-0nS for any solid, semi_—solid or
3. A holding tank or POWTS holding component; iquid product,including any associated above ground piping, but

) i L . . . notincluding any associated buried piping regulated undefdar
h 4. Buried ?anlteiry b_undltng ﬂraslrilgrssgiiltary building sewe{ " s subdivision includes, but it limited to petroleum bar
avingpipe not contorming 1o ch. 204, _ _rels, drums,product tanks and waste oil tanks. This subdivision

5. Buried pressurized sanitary building sewer having piRgyesnot include septic, holding, and manure reception tanks;

conformingto ch. SPS 384; tanksregulatedunder par(a) 1., fuel oil tanks regulated under
6. Buried gravity manure sewer, par.(b) 12. or liquid propane tanks regulated under @arl7.;
7. Lake,pond, river stream, or stormwater detention basin, 17. Barn guitter;

measuredo the regional high watelevation in the case of alake 18 Animal barn pen;

or pond, to the edge of tfleodway in the case of ariver or stream, 19 tlet from a milk house drain: or

or to the edge in the case of a stormwater detention basin; 20. \egetated treat t
Note: The separation distance requirements of this subsection do not apply to syn ' getated treatment area. .
thetically-lineddecorative yard ponds located on residential lots. (d) One hundred feet between a well or reservoir and a:

_11. Buried pressurized sewer pipenveying manure pro 1. Bulk surface storage tank with a capacity greater 1600
videdthat thepipe meets ASTM specification D-2241, with stangallonsor any bulk buried storage tank including, for both surface
dard dimension ratio of 21 or less or pressure pipe meeting Tgﬁburied tanks, regardless cdpacity any associated buried pip
requirement®f s. NR 10.13 or 81.62; ing, for any solid, semi-solid or liquid product but not including

12. Fuel oil tank, serving a single family residence includinthoseregulated under patb) 12. or (c) 16. This subdivision
any associated surface or buried piping; includes,but is not limited to petroleum product tanks, waste oil

14. Vertical shaft installed below grade usedifdake of air tanksand pesticide or fertilizestorage tanks not regulated under
for a heating or air Conditioning system; or par. (a) 1. This subdivision does not include septic, holding and

15. Buried sanitargollector sewer serving 4 or fewer livingManurereception tanks; _
units or having a diameter of 6 inches or less; or 2. Liquid-tight, fabricatednanure or silage storage structure,

16. Surface or basement liquid petroleum product tank with ground or at ground surface;
a capacity less than 1,500 gallons. 3. Wastewater treatment plant structure, conveyance of treat
Note: The department recommends that potaes be installed at least 25 feet mentunit;
from an agricultural crop field, sludge or septage landspreading or drying area. 4. Dry fertilizer or pesticide storage building or asehen

(c) Fifty feet between a well or reservoir and a: ~ morethan 100 pounds d@ither or both materials are stored, in
1. POWTS dispersal component or a soil absorption umjickagesr in bulk;
receivingless than 12,000 gallons per day of desigistewater 5. Well, drillhole or water system used for thedeground

flow, including any existing, replacement or abandoned POW g cemenpf any waste, surface or subsurface water or any sub
dispersalcomponent or a soil absorptiomit, within 3 years of stance as defined in s. 160.01 (8), Stats.;

abandonmentyut not including a school soil absorption unit or a P ; .
POWTSdispersal component. This subdivision includes absorp ? Stormwat(ejr |nf||trat|orfi b_?sm or s;iistem, d surface-
tion units both regulated and not regulated by ch. SPS 383, but "* Uncove.re siorage of silage on the gioun surtace;
doesnot include a separation requirement for school wells; 8. Water—tight silage storage trench or pit;

Note: For the minimum separation requirement for soil absorption units relative 9. Lift station.

to school wells, see pde); for soil absorption units or POWTS dispersal components i il i ity
receivingmore than 12,000allons per day of design wastewater flow see(fje3. 10. Recycling facility or scrap metal processing facility;

2. Privy or pit privy; 11. Liquid-tight sludge drying bed; or

3. Pet waste pit disposal unit; 12. Pesticide or fertilizer mixing or loading area.

4. Animal barn or animal shelter: ~ () Two hundred feet betweenschool well and a soil abserp
5. Animal yard; tion unit receiving less than 8,000 gallons per, dayisting or
6. Silo: abandoned.

(ee) One hundred fifty fedbetween a well or reservoir and a
mporary manure stack.
() Two hundred fifty feet between a well or reservoir and a:
1. Manure stack.
2. Earthen or excavated manure storage structure or waste

~

. Buried sewer used to convey manure having pipe conforg
ing to ch. SPS 384 that does not meet the specifications ifbpar

8. Liquid tight manure hopper or reception tank;
9. Filter strip;

10. Buried sanitary collector sewer serving more théwidg ;.- qefacilities
i lager than 6 inches in diametérhedepartmeng Bureau gac ) L L
units or lag p Note: Variances from the separating distances/ be granted as specified in s.
of Watershed Management, under s.281.41, Stats., may NR812.43 for earthen storage and manure stacks constructed and mainttieed to
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133 DEPARTMENT OF NATURAL RESOURCES NR 812.08

previousspecifications of Soil Conservation Standards No. 425 or 312, or forwaste 10. Solid waste transfer facility
storagefacilities constructed and maintained to the present specifications of Natural

Resource€onservation Service Standard No. 313. 11. The boundaries of a landspreading facility for spreading
3. Soil absorption unit receiving 8,000 or more gallons p&f Petroleum-contaminated soil regulated under ch. NRwFi@

day, existing, abandoned, or alternate. thatfacility is in operation. o
4. Sludge landspreading or drying area. (fm) Five hundred feet between a well and an existing quarry

5. An earthen silage storage trench or pit. or proposed quarry expansion.

6. Liquid waste disposal system including, but not limited to (9) Twelve hundred feet between a well or reservoir and:

atreatment pond or lagoon, ridge and furrow system and spray 1- The nearest edge of the limits of fillingan existing, pro
irrigation system. posedor abandoned landfill, measured to the nearest fill area of

Note: Variance from this separating distance may be granted for treatment poAd2andonedandfills, if known. Otherwise measurtmithe nearest

or lagoons constructed and maintained to an approval granted under ch. NR 21gropertyline where the landfill is located. The department may
7. Salvage yard or junkyard. require,as part of a variance request, a land survey map, a scaled
8. A salt or deicing material storage area including the buildiagramof the landfill and the well locatiomr another accurate

ing structureand the surrounding area where the material is-traff§easurement methdd determine and demonstrate the distance

ferredto vehicles. This subdivision includes those structures Between the landfill and the well;

areaghat store deicing material mixtures of sand saitithat have 2. The nearest edge of a coal storage area in exc&¥ of

a salt content at or exceeding 5%, but does not include baggeds;or

deicingmaterial. 3. A hazardous waste treatment facility regulated by the
9. Solid waste processing facility department.

TABLE A
MINIMUM SEP ARATION DISTANCE REQUIREMENTS BETWEEN POT ABLE OR NONPOTABLE WELLS,
RESERVOIRS, SPRINGS AND POSSIBLE SOURCES OF CONAMINATION

For the list according to separation distance, see s. NR 812.04 (4)

New installations shall meet the separation requirements in the far-right column. Existing installations shall meet the separation requieetrarititirat of construc
tion, those in dect at the time of installation of the possible source of contamination, ifdatire requirements adopted on October 1, 2014

Source Prior td® Oct. 1975 Oct. 1981 Feb. 1991 Oct. 1994 After Oct. 1,
Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 2014
Absorption Unit (field), soil [See Soil Absorption Unit] 50 50 50 50 50 50
(Also known as a POWTS dispersal component)
Agricultural crop field None None None None None 25
Note: Not a requirement—only a recommendation recommended
Air shaft-heating/air conditioning @rtical, Below None None None None 25 25
grade)
Animal Barn - - - - - 50
Animal Barn Pen None** 25 25 25 25 50
(25/20)**
Animal Shelter (not including small residential None** 50 50 50 50 50
pet shelter or pet kennel housing 5 or fewer (50/25)**
adult pets)
Animal Yard—Includes Calf Hutch (but not including None** 50 50 50 50 50
residential lot dog kennel enclosing 5 or fewer adult
pets)
Barn, Animal - -= -= - - 50’
Barn Gutter None** 25 25 25 25 50
(25/18)**
Building Overhang (from centerline of well) 2 2 2 2 2 None #
Cemetery Grave Sites None* 100 100 50 50 50
Cistern 10 10 10 8 g g
Coal Storage (greater than 500 tons) None* None* None* 1,200 1,200 1,200
Composting Site (See Solidaate Processing Facility) None None None None 250 250
Culvert, stormwater None None None None None '8
Dischage to ground from a ®er Teatment Device None None None 25’ 25’ None
Ditch—-Edge of None None None None 25 8
Doghouse or kennel housing 5 or fewer adult pets on None None None 30 8 8
residential lot
Downspout Outlet (Rainwateincluding the dischae 10 10 10 8 8 None
therefrom)
Drain — Sanitary building (having pipe conforming to 10 8 8 8 8 8
ch. SPS 384) (Buried)
Drain — Sanitary building (not having pipe conforming 10 25 25 25 25 25
to ch. SPS 384) (Buried)
DRAIN (any material) (Buried)
— Clear Water Drain 10 10 10 8 8 None
— Building—Foundation Drain 10 10 10 8 8 None
— Building—Foundation Drain — Sewer Connected 15 15 15 8 8 None
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wells)

Filter Strip

piping)

Silos)

NR 812.08 WISCONSINADMINISTRATIVE CODE 134
Source Prior td@ Oct. 1975 Oct. 1981 Feb. 1991 Oct. 1994 After Oct. 1,
Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 2014
Drillhole used for the undground placement of any None None None None 100 100
waste, surface water or any substance as defined in s.
160.01 (8), Stats.
Fertilizer or Pesticide Storagaik (any size, surface or None None None 8’ ‘8 8
buried) (This distance applies only for nonpotable
Fertilizer or Pesticide, any size Buried Storagekror None None None 100 100 100
surface tank >1,500 gal (This distance applies only for
potable wells)
None None None 30 50 50
Fuel Oil Tank — Buried None* 100 100 100 100 100
(25 Allowed (25 Allowed (Including (Including (Including
for Private Res.  for Private any associated any associated any associated
Lots Only) Res. buried piping)  buried piping) buried piping)
Lots Only) (25 allowed for (25 allowed (25 allowed
tanks serving for tanks for tanks
single family serving single serving single
residences) family family
residences) residences)
Fuel Oil Tank Serving a Single Family Residence None 25 Allowed 25 Allowed 25 25 25
for Private Res.  for Private (Including
Lots Only Res. any associated
Lots Only piping)
Fuel Oil Tank—Surface (>1,500 gallons) (including any None* None* None* 100 100 100’
associated piping) (Including
any associated
piping)
Fuel Oil Tank—Surface (<1,500 gallons) None* None* None* None* None* 25
Fertilizer or Pesticide (Dry) Storage Area or Building None None None None 100 100
(more than 100 pounds)
Gasoline or Other Petroleum or Liquid ProduabR — None* 100 100 100 100 100
Buried (Does not apply to separation distance between (Including (Including (Including
Liquid Propane tanks and wells serving single family any associated any associated any associated
residences) buried piping)  buried piping) piping)
Gasoline or Other Petroleum or Liquid ProduabR — None None None None None 25
Surface (< 1,500 gallons, including any associated
buried piping)
Gasoline or Other Petroleum or Liquid ProduabR — None* None* None* 100 100 100
Surface (>1,500 gallons, including any associated
Glass Lined Feed Storage Facility (Harvestgper None** 25 25 50 50 50
Grease Interceptor (@p) (Buried) 25 25 25 25 25 25
Hazardous \&ste Teatment Facility Regulated by DNR None* None* None* 1,200 1,200 1,200
Heat exchange drillhole None None None None None None
Holding Tank (Wastewater) None 25 25 25 25 25
(Also known as a POWTS holding component)
Infiltration basin or system, Stormwater None None None None 100 100
Junkyard or Scrapafd None None None 250’ 250’ 250
Kennel on residential lot enclosing 5 or fewer adult pets None None None 50 8 8
Kennel, other than above None None None 50 50 50
Lagoon, Teatment (See liquid waste disposal system) — — — — — —
Lake Shoreline (Measured to the edge of the floodway) None* 28 25 25 25 25
(60 For
Schools and
High Cap.
Wells)
Landfills (existing, proposed or abandoned) (Distance
to Nearest Fill Area of abandoned landfills if Known;
Otherwise to the Property Line) None* 400 yards 400 yards 1,200 1,200 1,200
Lift Station## — — — # 100 100
Liquid Propane (L.} gas tank (buried) (Applies only to None None None None None 8’
wells serving a single family residence. For other wells
see NR 812.04(4)(d)1.)
Liquid Waste Disposal System None 250 250-300 250# 250# 250#
Manure Hopper or Receptiorailk — Liquid-Tight None* 73 75-150 50 50 50
Manure Loading Area None None None None 50 50
Manure Stack, —d@mporary None 100 100 250 150 150
Manure — Storage Structure (Earthen, Excavated or None* 250 250-300 25Q%** 250 "*** 250 "+*
Non-liquid tight)
Manure Storage Structure (Fabricated, Liquiidh) None* 100 100-178 100 100 100

RegisterSeptember 2014 No. 705


http://docs.legis.wisconsin.gov/document/register/707/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byregister November 2014 No. 7Z@Hor current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

135 DEPARTMENT OF NATURAL RESOURCES NR 812.08
Source Prior td@ Oct. 1975 Oct. 1981 Feb. 1991 Oct. 1994 After Oct. 1,
Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 2014
Manure — Storage Basin — Liquidight Concrete None* 100 150-300 Now in Now in Now in
Floor with an Acceptable Drainage Facility category of category of category of
Manure Storage Manure Manure
Structure Storage Storage
Structure Structure
Milk house drain outlet None** None** None** None** None** 50’
Mound System (Measured to the toe of the mound) 50 50 50 50 50 50
(Also known as POWTS dispersal component.)
Nonpotable I None* None* None* 8 8 8
Pesticide or Fertilizer (Dry) Storage Area or Building None None None None 100 100
(More than 100 Pounds)
Pesticide or Fertilizer Storagaik (not buried) — less None None None '8 8 8

than 1,500 gallons (this distance applies only for-non

potable wells)

Pesticide or Fertilizer Storagaik — Buried tank, any None None None 100 100 100
size, or any surface tank >1,500 gal (this distance

applies only for potable wells)

Pet Waste Pit Disposal Unit None* 50 50 50 50 50
Pet animal shelter or kennel on residential lot and-hous None None None 30 8 g
ing not more than 5 adult pets.
Pet animal shelter or kennel housing more than 5 adult None None None 30 50’ 50
pets or not on residential lot.
Petroleum Productahk — Surface — less than 1,500 None* None* None* None* None* 25
gallons capacity
Petroleum Productahk —Surface — greater than or None* None* None* None* None* 100
equal to 1,500 gallons capacity
None 10 10 8 8 8
. . (20 For
Pits — Noncomplying Schools,
WWTP's, and
High
Capacity —
Including
Approved
Pits)

Plastic Silage Storage andafisfer Tibe None None None '8 8 8
Pond (Measured to nearest high water edge) None None None None None 25
Pond, Stormwater detention (Edge of) None None None None 25 25
Pond, synthetically-lined decorative yard pond on a - - - - - None
residential lot
Pond, treatment (See liquid waste disposal system) - - - - - -
POWTS holding component 25 25 25 25 25 25
(Also known as a holding tank.)
POWTS treatment component 25 25 25 25 25 25
(Includes septic tanks, aerobic treatment units or filters)
POWTS dispersal component 50 50 50 50 50 50
(Also known as a soil absorption unit or mound.) (200 for (200 for (200 for (200 for

schools) schools) schools) schools)
Privy 50 (Sewage 50 50 50 50 50

(Also known as pit privy) Disposal Units)

Quarry (See s. NR 812.12 (16) for well construction - - - H#itH HHtH 500
requirements for wells to be constructed within 500 feet
of a quarry)
Recycling Facility None None None None None 100
Reservoir — Noncomplying 10 10 10 8 8 8
(Cistern)
Ridge and Furrow System (See liquid waste disposal
system)
River or Stream Edge (Measured to the edge of the None* 28 25 25 25 25
floodway) (60 For
Schools and
High Cap.

Wells)
Salt or Deicing Material Storage Area (Including struc None* None* None* 250 250 250
ture and area surrounding where material is transferred
to vehicles) (This category includes sand & salt-mix
tures if salt content of mixture is 5% or more)
Salvage ¥rd None* None* None* 250 250 250
Scrap Metal Processing Facility None None None None None 100
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NR 812.08 WISCONSINADMINISTRATIVE CODE 136
Source Prior td@ Oct. 1975 Oct. 1981 Feb. 1991 Oct. 1994 After Oct. 1,
Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 2014
Septage Landspreading Area None None None None None 25
) . recommended
Note: Not a requirement—only a recommendation
Septic Bnk 25 25 25 25 25 25
(Also known as a POWTS treatment component)
SEWER (ch. SPS 38¥laterials) (Buried)
—Manure/Gravity sewer 8 8 8 25 25 25
—Manure/Pressurized sewer g 8 25 25 25 25
—Sanitary Building/Gravity sewer 8 8 8 8 8 8
—Sanitary Building/Pressurized sewer 8 25 25 25 25 25
—Sanitary Collector sewe(Servings 4 living units 8 50 50 50 25 25
916" diameter)
—Sanitary Collector sewer(Serving > 4 living units 8 50 50 50 50 50
or > @ diameter)
—Influent sewer 50 50 50 50 50 50
—Storm Collector seweg( 6’ diameter) 8 50 50 50 25 25
—Storm Collector sewer (>'&iameter) 8 50 50 50 50 50
SEWER (not ch. SPS 38aterials) (Buried)
—Manure/Gravity sewer 25 25 25 25 25 25
—Manure/Pressurized sewer 25 50 50 50 50 50
—Sanitary Building/gravity sewer 25 25 25 25 25 25
—Sanitary Building/Pressurized sewer 25 25 25 25 50 50
—Storm Building sewer 25 25 25 25 8 None
—Sanitary Collector sewer 25' 50 50 50 50 50
—Storm Collector sewer 25 50 50 50 50 8’
—Influent sewer 50 50 50 50 50 50
Shoreline—Lake, River or Stream [Measured as indicated None* 25 25 25 25 25
in subd. (4) (b) 7.] (60 For
Schools and
High Capacity
Wells)
Silage Storage, Earthemehch or Pit None* 100 1000 178 250 250 250
Silage Storage Structure (Fabricated liquid-tight) (In— None None None None 100 100
ground or surface)
Silage Storage — Surface, Uncovered None None None None 100 100
Silage Storageudbe (Plastic) None None None '8 8 50’
Silo With Pit None** 50 50 50 50 50
Silo Without Pit But Wth Concrete Floor and Drain None** 25 25 50 50 50
Single application landspreading of petroleum— - - - - 250 250
contaminated soil
Sludge Drying Bed, Liquid—tight None None None None None 100
Sludge Landspreading or Drying Area None* 200 200 250 250 25
. . recommended
Note: Not a requirement—only a recommendation
Soil Absorption Unit €12,000 gal/dayincludes alternate 50 50 50 50 50 50
unit) (Also known as POWTS dispersal component) (200 for (200 for schools) (200 for (200 for
schools as of schools) schools)
1978)
Soil Absorption Unit$12,000 gal/dayexisting or aban 50 50 50 250 250 250
doned) (Also known as POWTS dispersal component) (200 for
schools as of
1978)
Solid Waste Processing Facility (Including composting None None None None 250 250
facilities)
Solid Waste Site (See Landfill)
Solid Waste TFansfer Facility None None None None 250 250
Spray Irrigation Veiste Disposal Site (See liquid waste
disposal system)
Stormwater detention pond or basin None None None None 25 25
Stormwater infiltration basin or system None None None None 100 100
Sump — Clear water None None None '8 8 None
Sump—Wastewater (\&tertight) (formerly cast-iron None* 8 8 25 25 8
equivalent)
Sump—Wastewater (not watertight or equivalent to cast None* 25 25 25 25 25
iron)
Swimming Pool (from edge of water) None* 28 25 25 g 8
(Below ground) (Below (Below ground) (above or (above or
ground) below below
ground) ground)
Temporary Manure Stack None 100 100 250 150 150
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137 DEPARTMENT OF NATURAL RESOURCES NR 812.08
Source Prior td@ Oct. 1975 Oct. 1981 Feb. 1991 Oct. 1994 After Oct. 1,
Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 2014
Vegetated featment Area None None None 50 50 50
(Previously known as a Filter Strip)
Waste Disposal Site (See Landfill)
Wastewater fleatment Plant Bfient Pipe None None None 30 50 50
Wastewater fieatment Plant Structure, Conveyance or None* None 150 100 100 100
Treatment Unit
Well or drillhole used for undground placement of any
ivggtglsggge water or any substance as defined in s. None None None None 100 100
Yard Hydrant None 10 10 8 8 None,
but not
allowed to be
installed in or
on well

" The department recommends that a well be separated from any adjacent building such that the centerline of the well, extendedivegaradlyry projection of
the building by not less than two feet.

°  The minimum separating distance between a well and a collector sewer serving more than 4 living uygtstbate6 inch diameter is 50 feet regardless of
whether the well or the sewer was installed first.

* “None” Although there were no minimum separation distances required by the code between these possible sources of contamination and a well or reservoir prior to
1975, and in some cases, prior to 1981, it is strongly recommended that the present standard minimum separation distance requirements be met whenever possible.

** Distances were developed under the Public Health Service Grade A Milk Ordinance and have been used by the department of agriculture, trade and consumer
protection field inspectors.

*** \/ ariances from these separating distances may be granted for earthen manure storage and temporary manure stacks meeting specifications of Soil Conservation
Service Standards No. 425 and 312, respectively

# Variances from this minimum separating distance may be granted for treatment ponds or for storage or treatment lagoons constructed and maintained to the require
ments of an approval granted under ch. NR 213.

## After Feb. 1, 1991 and prior to October 1, 1994 the minimum separating distance between a well or reservoir and a lift station is based on the presence of a sewer
force main at the lift station.

### Between Feb. 1, 1991 and October 1, 2014, NR 812.12 (16) required that when a quarry was located within 1200 feet of any proposed well, thelupper enlar
drillhole and well casing pipe depth requirements were to be referenced from the bottom of thekfigatiye October 1, 2014, NR 812.12 (16) states the require
ments for when a quarry is located within 500 feet of any proposed water well.

@@ While there is no minimum separation distance requirement between a potable well and a heat exchange drillhole, if the construction or operation of a geothermal
heat exchange drillhole system adversefgas the operation of any private wells on neighboring properties, the department approval of the geothermal heat exchange
drillhole system will not negate the protection to which private well owners are entitled uisden¥ih case law relating to groundwat&he department approval also
does not relieve the well drilleproperty owner or geothermal heat exchange drillhole system operator of any liability which may result from injury or déemedje suf
by any person upon operation of the geothermal heat exchange drillhole system. (This means that if a nearby property owner can demonstrate that their water supply
well has been adverselyfafted by the construction or operation of the geothermal heat exchange drillhole system, there is case—law precedent that would help support a
claim brought by a neighbor to try to mitigate any negative impacts caused by the construction or operation of the system. The injured party may seek relief under the
modified reasonable use doctrine set fortBtate of Wéconsin vMichels Pipeline Construction, In&3, Ws. 2nd, 278 (1974).

@ There are several code revisions prior to 1975. The dates of these revisions and the minimum separating distances were as follows:

Contamination Source April 24, 1936 March 1939 July 1951 April 10, 1953 May 1, 1971

Building Overhang 2 2 2 2 2
Cistern None None 10 10 10
Downspout None None 10 10 10
Drain

— Building Foundation 10 10 10 10 10

— Sewer Connected Building Foundation 10 10 15 15 15

— Clear Water None None 10 10 10

— Cast Iron (Vith Lead Joints) 10 10 10 10 10
Grease Tap (Watertight) None None 25 25 25
Septic Bnk None None 25 25 25
Sewage Disposal Unit None None 50 50 50

(Absorption Field)
Sewer

—Cast Iron (Vith Lead Joints) 10 10 8 8 8

—Not Cast Iron or equivalent 25 25 25 25 25

(5) HEAT EXCHANGE DRILLHOLE SEPARATIONDISTANCES. Mini-

contaminatiorwill not be waived because of propelites. Mink

mum separation distances between any heat exchange drillhoheim separating distances are ten feet between a heat exchange
water supply wells, and existing sources of contaminatim; drillhole and each of the following:

between new sources of contamination and existing heat (@) Non-municipal water supply well.

exchangarillholes shallbe maintained as described in this-sub (b) Onsite waste disposal system.

section. Separation distance requirements to possible sources ofc) Buried fuel storage tank.

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1) (b) 1., (2) (a) to (c), (4) &) 9., 12. and 13, (b) 1., 5., 71, &nd 13, (c) 10. to 13,, (d) 1. to 3., (f)
6.t0 8., (9) 1. anddble A, cr (1) (e), (4) (a) 14. and 15., (b) 14. and 15., (c) 14. and 15., (d) 4. to 9. and(@€h)r8., RegisteSeptemberl 994, No. 465, &f10-1-94;
corrections made under s. 13.93 (2m) (b) 7., Stats., Re@sfgiemberl 994, No. 465correction in (4) (d) 1. madender s. 13.93 (2m) (b) 7., Stats., Regisseptember
1996,No. 489; cr(4) (f) 11., am. Bble A, RegisteDecember1998, No. 516, & 1-1-99; corrections made under s. 13.93 (2m) (b) 7., Stats., ReDste@mber1998,
No. 516; CR 05-020: am. (4) (g) 1. Register January 2006 No. 602-&f06; CR 09-123: am. (4) (b}.1Register July 2010 No. 655f.e8—1-10; correction in (4) (a)
1,2.,4.,(b)4.,5()7.,10.b., 14, (d) 1.Able A made under s. 13.92 (4) (b) 7., Stats., Register DecemideN@a0672;,CR 13-096: am. (title), (4) (into.), () 1., 2.,
cr. (5), CR 13-099am. (1) (intro.), (b) (intro.), r. (1) (b) 1., 2., cr(1) (f), am. (2) (a) to (c), cr(2) (d) to (g), am. (4) (intp.), (a) 1., 2., r(4) (a) 3.t0 6., 8., am. (4) (a)
11.,r. (4) (a) 13., am. (4) (a) 14., 15.,.¢4) (a) 16. to 18., am. (4) (b) 2. to 4., 7.,(#) (b) 9., 10., am. (4) (b) 12., ¢4) (b) 13., am. (4) (b) 15., c(4) (b) 16., am. (4) (c)
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NR 812.08 WISCONSINADMINISTRATIVE CODE 138

1.,2., 4., enum. (4) (c) 10. (into.) to 10. and am., r(4) (c) 10. a., b., c(4) (c) 16. to 20., am. (4) (d) 1., 4., 6., ¢4) (d) 10. to 12., am. (4) (f) 2., 7., 8.,.€4) (fm), am.
Table A Register September 2014 No. 705, eff. 10-1-14; cection in (4) made under s. 35.17, Stats., Register September 2014 No. 705.

NR 812.09 Department approvals. (1) ReviewPeRioD. approvalor condition arapproval if the proposed or actual well
Unlessanother time period is specified by lathe department location,well construction or pump installation features or the use
shallcomplete its review and make a determination on all applicaf the well does not meet, at the timeapplication, the specifiea
tions for licenses or approvals within 65 business days afteons of this chapter for new well construction and pump installa
receiptof a complete application. Incomplete applications will bgon or water use.
returned. The start of the 65 day review period will not begin until 2. When anowner or operator relinquishes control of the
acomplete application ieceived by the department. All requestgperationof a high capacityvell or well system, a new approval
for approval shall be in writing, except that for situations thghall be obtained by the newmperator owner or lessee before
requireimmediate response, an approval may be requested \&serationof the high capacity well or well system is continued.
bally and an advanced verbal approval may be granted by the 3. The owner or operator of a high capacity welvell sys
departmenand followed up with a written confirmation. tem shall submit pumpageand well water level reports to the

(2) APPROVAL APPLICATION AND SUBMISSION. The property departmenbn department forms #te time periods indicated by
owneror lessee shabibtain a written approval from the departthe department.
ment. When an application is submitted by someone other than 4. Emegency approval for a high capacity well or wellsys
the ownerof the subject propertyhe owner or authorized agenttem may be granted when fire hazard, imminent crop damage or
shall sign the application. Application information, outlines opther similar emegency requires if the departmesittermines
forms may be obtained from the department. Applications sh@lfat the high capacityvell or well system proposed will not
provideinformation regardinghe ownefs and operatds name, adverselyaffect or reduce the availability of water to a public-util
addressand firm name, if applicable, and any other informatiofly as defined in s. 196.01, Stats.
requestedy the department. The department may request, butis g High capacity tesdrillholes or up to 2 geothermal heat

notlimited to descriptions or sketches of well construction,-geol, - angeirillholes may be constructed without approval to test
ogy, pump installation, plumbing, possible contaminatiog, .~ aqifer yield to determine if a high capacity well, heat
sourcesproperty boundaryvater use and, water sampsults, oy changedriilhole, or well system is feasible. The well casing
dependingon the type of application. _ pipe for such test drillholes shall not exceed 6-inch diameter
(3) PLANS AND SPECIFICATIONPREPARATION. Plans and specifi ynlessthe well driller notifies thelepartment. High capacity test
cationsfor a school water system shall be submitted by a-regigillholes may be test pumped at a rate of 70 gallons per minute
teredprofessional engineer or well driller for wells, and by a regigr moreif the test does not last more than a total of 72 hours. After
tered professional engineer or pump installer for pumpsesting,the drillhole shall be filled and sealed, according to the
dischargepiping, storage tanks and controls. Plans and specifi¢aquirementsof s. NR 812.26 or shabe converted, following
tionsfor a wastewater treatment plant water sysseail be sub  approval,to a highcapacity well, heat exchange drillhole, or well
mitted by a registereghrofessional enginegby a well driller for - systemwhich meets the requirements of this chapter or clBMR

thewell or a pump installer for the pump.ctinstruction or instal  andof any approved plans and specifications within 90 days.
lation of a water systerdescribed in this subsection has not €om Note: State vMichels Pipeline Construction, In@3 Ws.2d 278, 217 N.\2d

mencedwithin 2 years of approval date, the approval is void. 339(1974) established that the doctrine of reasonable use applies to property rights
. d li in groundwaterPersons adverselyfafted by the operation of a higapacity well
(4) APPROVALS REQUIRED. Prior department approval is orwell system may take action agaiti operator or owner of the high capacity well

requiredfor the activities described in this subsectiohen orwell system.

deemednecessary and appropridte the protection of public (b) The construction, reconstruction or operation of a school
safety, safe drinking water and the groundwater resource, tbewastewater treatment plant well or water system.
departmentmay specify more stringent weihd heat exchange  (c) Installationof water treatment devices or chemical addition
drillhole locations, well and heat exchange drillhotestruction to a well or water system as specified in s. NR 812.37.

or pump installation specifications for existing and propdsgh (d) A variance from any provision of this chapter

capacity, school or wastewater treatment plant water systems(e) The construction of a granite or other crystalline bedrock
requiringapproval by this subsection water systems approvedwe” with less than 40 feet of well casing pipe

by variance. Approval by the departmeoes not relieve any per N Th . . P : I dind
sonof any liability which may result from injury or damaget. . () d e cc_)nlstmﬁtmn or regons(,jtrucﬂon of a well located In des
feredby any otheperson. In addition, failure to comply with any'gﬂ‘;‘ttf Asrl_’sc(:)'f‘thr;‘: sce?:'sglngelrlj::ggn epte (ireﬂ?zr'eas < availabletfiom
condition of an approval or the construction, reconstruction Qgparment. pecial well casing pipe dep s avel

operationof any well or water systein violation of any statute, " (4) The construction of a well open to both an unconsolidated
rule or department order shall void the approval. Approval {§:mationand a bedrock formation.

requiredfor: . . . . (h) The use of the Halliburton grouting methods or the grout
(a) The construction, reconstruction, or operatiéra high gisplacemengrouting method as described in s. NR 812.20 (3)
capacitywell or well system, including dewatering wells. Anfﬁ)'m and (g) for wellsvhen the upper eniged drillhole is more
applicationfor a high capacity well or well system approval shathan200 feet deep or when drilling mud or bentonite slurry has not
include, for every well, the location, construction @Construe  peencirculated up to the ground surface in the annular space prior
tion features, pump installation features, fr@posed rate of grouting.
operationand thedistance to nearby public utility wells, as (i) The development of a spring for use as a potable water sup
definedin s. 196.01, Stats. ply as provided in s. NR 812.25.

1. The department may deny approval, grant a limited” ;) The construction or reconstruction of a pit as provided in
approvalor modify an approval under which the location, deptié,_ NR 812.36 or in s. NR 812.42 (2).

pumpingcapacity or rate of flow andltimate use is restricted so : . . . .
that the supply of water for any public utiljtas defined by s. (k) Theinstallation of a hung _weII casing pipe or a hung lln_er
196.01, Stats., will not be impaired.Reduced availability of (L) The use of well drilling aids and additives, grout, sealing
groundwatetto a publicutility well may be indicated when cal or well filling and sealing materials and additives and well rehabi
culationsusing estimated values for aquifer characteristics resliigtion materials. _

in 10 or more feet of water level drawdown in the public utility (m) The construction or reconstruction of a dug well as pro
well based on 30 days of continuous pumping from the proposédedin s. NR 812.24.

high capacity well or well system. The department may also deny(n) \Well casing pipe testing procedures.
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139 DEPARTMENT OF NATURAL RESOURCES NR 812.10

(0) The use of pitless adaptepitjess units, above ground dis the construction of wells. The letters and numbers shall be at least
chargeunits, vermin—proof capand seals and any treatmen® inches in height with at least 1/4 inch wide brush stroke. The
equipmento be installed directly inaell. The department may identification shall have a sharp color contrast with the back-
prohibit the use ofiny water supply equipment if the departmergroundon which it is applied. The identification shall remainleg
finds there is substantial evidence that the equipment poses a gilgp.
nificant hazard to safe drinking water or the groundwafEne (2) Location. Well and heat exchange drillers and well
departmenshall state its findingand conclusions in writing to constructorsshall be responsible for proper location of a well or
the manufacturerthelicensed well drillers or pump installers, orheatexchange drillhole. ‘&lls shall be locateth sanitary loca
both, and the industry representatives including thecdhsin tionsand meet the minimum separation requirements specified in
WaterWell Association and the istonsin Pump and 8l Suppli s, NR 812.08. Separation distance requirements to possible
ersAssociation. The &ctive date of the prohibition will have a sourcesof contaminatiorwill not be waived because of property
6 month delay for any well casing pipe product or a 12 monfiies. Water wells may not be constructed within 1,200 feet of a

delayfor other water supply equipment. landfill site withouta variance. &iances from minimum separa
(p) The installation of a pressure tank with a volume greatéon distance requirements require approval. If the property

than1,000 gallons. locatedwithin the area served by a municipally owned water sys
(q) The installation of a cathodic protection drillhole. tem, the water well driller or well constructor shall notify the well

(r) The continued operation of a wefidrillhole that meets the OWnerof the need to obtain a private well operational permit from

criteriain s. NR812.26 (2) that requires permanent filling andh€ municipality .
sealingof the well or drillhole. (3) EQuUIPMENTAND MATERIALS. Well and heat e>_<change il
(s) The development of surface water for use as a potable wﬁ‘@ﬁ”d wellconstructors shall be adequately equipped to comply
supply. 12 16and Bbles I Al matoriars Installed in a well or heat
Blét)lsl(\ll(;n(cé())ntlnuous slot well screens as specified in s. xchangedrillhole shall be neywunused and approved for use,
’ ' exceptas specified in s. NR 812.26 (5). The department may pro
(v) The usef a nonpressure storage vessel other tharge sufipt the use of any material or equipment that poses a significant
tank. _ _ hazardto public health, safe drinking water or groundwater
(W) The construction or reconstruction of a well on a property 4y construcTionmETHODS, Well and heat exchange drillers
thatis listed on the departmesigeographic information systemganqwell constructors shattomply with this chapter in the con
registry of closed remediation sites. ) structionand reconstructionf all wells or heat exchange dill
(x) The construction of 10r more heat exchange drillholes holes. Adequate protection shall be provided for the top of the
or where the sum of the depths of all heat exchange drillholegjiglhole andthe top of the well casing pipe to prevent surface con
greaterthan 4000 feet, for a single drilling site. taminationfrom entering the well or heakchange drillhole dur
(y) Any heat exchange drillhole greater than 400 feet in depihg the drilling operation and when the driller is not at the drilling
(2) Any heat exchange drillhole with#®0 feet of a municipal site.Well construction methods are depicted in figures 51 to 75.
watersupply well. (5) SpeciaLcasINGAREAS. Well drillers and well constructors
Note: Condlitt;%r;)sn tfm r\:v%r:r&t g;aiir?rtri]oennzr%nr: dthﬁ1 grigér;a;l g;cé%%izcé p&?fﬁﬂ) gleisligshall comply with the well casing pipe depth requirements in spe
require consu'ta . e cial well casing pipe depth areas established by the department
requiredto obtain a variance, as specified in s. NR 812.09(4) (d). . . . )
?Vote: TheGIS Registry onCIosgd Remediation Sites ha(s )bx(ae)n renamed the dy§ereaquifers have been contaminated or in other special areas.
Registry. It is now a layer on the map vieRR Sites Map.Information about a spe  Heatexchange drillers shall contact the departnediscuss any
cific site can be found in the tracking system, BRRn the Véb. Both these applica special construction or installation requirements. A list of the spe

tionscan be found at http://dmi.gov/topic/Brownfields/clean.html. : . . . - .
(5) APPROVALVERIFICATION. A well or heat exchanggriller cial well casing pipe depth areas and the special casing pipe depth
: ' requirementsnay be obtained from the department.

well constructarpump '”St"".”‘?r Qr cor_1t.ract_or shall obtal_nczpy Note: In some of these special casing areas, wells are approved by the department
of the approval for any activity identified in sub. (4) priotie ona case by case basis. There are other areas where special well constaustien
initiation of any work on a well, heat exchange drillhole, pumpentsare necessarfThese areas include sites on the departsigabgraphic infer
installationor water system When necessary and appropriate ﬁ:%ionsystem registry of closed remediation sites, as identified in s. NR 812.12 (15).
departmentmay grant a verbal approval to a well or heat exchange (6) GrouTING AND SEALING. Well and heat exchange drillers
driller, pump installer or contractor to initiate an activity befor&nd well constructors shall be responsible for completing all
obtaininga written copy of the approval provided the conditiongroutingand sealing requirements using the mixtures and-meth
of the approval are complied with. odsof s. NR 812.20. Grouting methods are depicted in figutes 1
(6) PERMIT VERIFICATION. A well driller, well constructar to 18. Heatexchange drillholes shall not remain open and

pumpinstalleror contractor shall obtain required permits fronjfmgroutedfor more than 24 hours after complgtlon.
countiesauthorized tadminister this chapter under ch. NR 845, (7) DEVELOPMENT AND TEST pump. \Aell drillers and well
History: Cr. RegisterJanuary1991, No. 421, éf2-1-91; am. (4) (intro.), () 1., constructorsshall, uporcompletion of the well, develop and test
(@) (1), (5) and (6); cr(4) (u) and (v), RegisteSeptember1994, No. 465, & pump the well according to s. NR 812.22. The well shall be
10-1-94corrections made under s. 13.93 (2m) (bBTats., RegisteSeptember pumpedand developed until the water is practicably clearfare

1994, No. 465; r (4) (u), RegisterSeptember1996, No. 489, &f10-1-96; CR . . : .
00-111:cr. (4) (w), Register October 2001 No. 550, é1-1-01; correction to (6) Of Sand, and until a stable pumping water level is established.

madeunder s. 13.93 (2m(p) 7., Stats., July 2002 No. 559R 13-096: am. (4) 8) NONCOMPLYING WELLS. When a water well or heat
(inwro), (@), cr. (4) (), (y), (2), am. (SYER 13-099: am. (4) (8) 5., (L), (1) Register éh?em ariller or well constructor has constructedvater well
September2014 No. 705, eff. 10-1-14. X geirn Wi u u Wi

or heat exchangerillhole not initially located or constructed in
Subchapter Il — New Water Well and Heat Exchange compliancewith this chapter the water well or heat exchange
Drillhole Construction and Reconstruction and Filling  driller or well constructor shall pay all costs for bringing the well

and Sealing of Wlls and Drillholes or heat exchange drillhole into compliance with this chapter
including the costs of filling and sealing theell, if necessary
NR 812.10 Well and heat exchange driller and well otherthan those costs that would have beenggthfor an initial

constructor requirements. (1) License. Well and heat complyingwell construction.

exchangedrillers shall hold a valid W§consin well or heat (9) ProBLEMWELLS. The well driller or well constructashall
exchangaerilling license. The name of the driller and the drillingeturnto the well site to attempt to correct problentsen a pota
licensenumber shall be displayed on all well drilling rigs used ble well produces bacteriologically unsafe water; when a well pro
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ducessandy or turbid water; or when failure of the well occurs duse to any well or drillhole construction, reconstructmmwell or

to a caving or sloughing formation. The well driller or weldrillhole filling and sealing which is undertaken I fcense o
constructorshallreturn within 90 days after the well is completedegistrantend [or] any employees.

or 30 days after the well is placed in service, whichever is longerote: The “or”in brackets was inserted by CR 13-096 and is inconsistent with
If noncomplying construction was not the cause optioblem, g;eestreatment by 13-099. Future rulemaking will address any wordaunsisten

afee may be chged by the well driller or well constructor for €or ™~y pyiyi pits. The diameter of drill bits shall be within 1/df

rectivework, . the diameter of any drillhole to be constructedi.drill bit more
(10) NOTIFICATION OF CONTAMINATED WELLS. el drillers and  than 1/4 smaller indiameter than the diameter of an upper
well constructors shall notify the well owner if thell driller or enlargeddrillhole to be constructed, may not be worked around

well constructor becomes aware that the water from the well cQfthin the drillhole to construct the specified diameter of the-dil
tainscontaminates in excess for the primerinking water stan  gje.

dardsin ch. NR 809. (b) Conductor (temie) pipes.Any conductor (tremie) pipe

(11) ComPLETIONOFTHEWELL. In accordanceith all require  sedfor grouting shall meet the requirements of s. NR 812.20 (2)
mentsof s. NR 812.22 (6), the water well driller or his or her age

or the well constructor shall colleat water sample or samples,
usinghis or her test pump, the well owrepump, air-lift equip ol
mentor bailer from any new or newly reconstructed, rehabilij
tated,redeveloped or reconditioned potable well, includirigen
pointwells, no later thaB0 days following completion of the well
or workonthe well. Each water sample shall be analyzed for col, (4) Test pumps.A test pump shall besed to perform a well
form bacteria, nitrate and any water tests required when perfordif!d test upon completion of the well. A well yield test may be
ing well constructionor reconstruction in a special well casing-Onducted using air-rotary equipment. _ _

deptharea. Each water sample shall be analyzed for coliform bac (2) MATERIALs. All materials permanently installed in a well
teriaby a laboratory certified by DACP for bacteriological anal shallbe nev, unused andpproved for use except as specified in-
ysis of drinking water and having an agreement W|thd‘_hpar{ S. NR 81226 (5) Lead. Compounds_used to lubricate and seal drill
mentfor electronicsubmission of laboratory test reports to thétemjoints or any equipment enteriagpotable water well may
departmento later tharB0 days after completion of the analysisot be usedMaterials containing lead having a lead content
or to the Wsconsin state laboratory of hygiene. Each water sagfeaterthan 0.025% by weighted average, may not be installed in
ple shall also be analyzed for nitrate by a laboratory certified Bpotable water well. “Lead wool” or other products containing
the department fonitrate analysis of drinking water and havingnorethan 0.025% lead may not be used as sedeibottom of
an agreement with the department for electronic submission &t open—ended well casing pipes or as screens terminating in
laboratorytest reports to the department no later than 30 days aft@arseformations.

completion of the analysis. The water well driller or well (&) Well casing pipeWell casing pipe and liner pipe shall meet
constructorshall disinfect, flush and seal the wellhe water well  therequirements of s. NR 812.17.

driller shall provide a copy of the laboratory test report(s) to the (b) Drive—shoes.When awell casing pipe is driven, a drive—
well owner no later than 10 days after receipthef report(s) by shoe shall be weldear threaded to the bottom of the well casing
the well driller. The water well driller or well constructor shallpipe according to s. NR 812.18). Couplings may not be used
submita well construction report to the well owner and to thfor drive-shoes. When the upper egka drillhole extends 20
departmentvithin 30 days following the date of completiontis®  feetor more into bedrock and the annular space is cement grouted

well construction or reconstruction. beforethe lower drillholes constructed, the use of a drive—shoe
Note: The well driller or agent is required to have the water sample analyzed fgroptionaL
bacteriaHowever in some areas of Mtonsin the useable aquifer is contaminate

(c) Mud balances.When rotary drilling mud and cuttings or
ay slurry are used to seal the annular space of a well as specified
y Tables | and Il, a mud balance shadl used to determine that
the mud weight is at leastllpounds per gallon.

throughoultits entire vertical extent, so it may not be possibtebtain a bacteriologi (c) Gravel packs.Gravel packs shall meet the requirements of
cally safe water sample. s.NR 812.16.
(11m) PRESSURETESTING OF HEAT EXCHANGE LOOPS. Vertical (d) Screens. Screens shall meet the requirements of s. NR

heatexchange loop piping shall be pressure tested with potaBtE2.13(1) (e). Leacbottom seals are prohibited. Brass screens
wateror an approvefluid in the loop, according to manufactur may not have a lead content of more than 8%.

er’s specifications. (e) Packers. Packers shall comply with s. NR 812.13 (1) (e)
(12) WELL NOTIFICATION REPORTVERIFICATION. A water well 4. Lead packers are prohibited.
driller or well constructor shall either obtain aelVNotification (f) Centering guidesCentering guides or drive shoes used as

or verify thatthe well owner has obtained a departmeell Woti-  centeringguides shall be installed in well casing pipe in bedrock
fication includingthe Notification Numberby obtaining a copy wells as specified in s. NR 812.14 (1) (f).

of the notification report, before the well construction operation (g) Drilling aids. Only approved drilling aids maye used in

is started. _ well and heat exchange drillhole construction smbnstruction.
(13) PERMITVERIFICATION. A water well driller well construe  Approval of drilling aids isbased on, but not limited to toxigit

tor, pump installer or contractor shall obtain required permits frogtoundwatercontamination potential and expecteféefiveness

countiesauthorized tadminister this chapter under ch. NR 845f thematerials. A list of approved drilling aids is available from

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (5), (9) and1),
RegisterSeptemberl994, No. 465eff. 10-1-94; corrections made under s. 13.93th5ig§f)artcn?igt i;ltp:)‘]r;r{uea?ulegztll No. 421 &f2-1-91: corectionsnade
(2m) (b) 7., Stats., RegisteBeptember1994, No. 465; CR 0041: am. (2), Register unders {3 93-(2m)9(b73 Sate yRe SieBontember 604, No. 1050R 13-006.
October2001 No. 550, éf 11-1-01;,CR 13-096: am. (1) to (8), cr(1lm), CR e N - Reg ptembe , No. :

13-099:am. (2), (8), rand recr. (11), cr. (12),(13) Register September 2014 No. &M (title), (1), (2) (intro.), (g), CR 13-099: am(1) Register September 2014 No.
705, eff. 10-1-14; corection in numbering in (11m) made under s. 13.92 (4) (b) 705,eff. 10-1-14.

1., Stats., Register September 2014 No. 705. .
NR 812.12 General drilled type well and heat

NR 812.11 Well and heat exchange drillhole con - exchange  drillhole  construction  requirements.
struction equipment & materials. (1) ADEQUACY OFEQUIP- (1) Everywell andheat exchange drillhole shall be planned and
MENT. Waterwell and heat exchange drillers, water well and he@@nstructedso that:
exchangdlrilling businesses and well constructors shall be ade (a) It is adapted to the geologic and groundwater conditions of
quatelyequipped to enable the individual, business and those whe proposed well or heat exchange drillhole sitertsure full uti
aresupervised to fully comply with all legal requirements applicdization of every natural protection against contamination of the
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141 DEPARTMENT OF NATURAL RESOURCES NR 812.12

water bearingformation or formations and to exclude possible (c) The requirements ofable | or Il for low capacity potable
sourcesof contamination. wells, except school or wastewater treatment plant wells, but
(b) Wells will produce bacteriologically safe water including noncommunlty wells and nonpotable wells, or .
Note: In some areas of Ktonsin the useable aquifer is contaminated throughout (d) The requirements ofables IIl and IV for potable high
its entirevertical extent. In such areas, it may not be possible to obtain bacteriologpacity,wastewater treatment plant and school wells.
cally safe water (e) The well casing pipe depth requirements of ss. NR 812.13
(c) Wells will provide an adequate and contaminant free waty 812.16 and of dbles | to IV are suctiat the installed well cas
supply, where the natural geologic and groundwater conditiofirsg pipe depth is referenced and measured from the ground sur
allow. face, not from the topof the well casing pipe, at the time of
(d) It will conserve groundwater completionof the well. A well is completed when all operations
. . thatrequire the usef drilling, driving or annular space sealing
(e) It will allow reconstruction, when necessary equipmenthave been completed.

(2) The construction of drilled wells shall comply with: Note: The requirements ofdbles |-1V are based on the geologic formation
" . . . encounteredt or near thground surface, the geologic formation in which the well
(@) The general and specific requirements outlined iNBS. terminatesthe type of drilling method usethe depth to which the upper erjad
812.13to 812.16; drillhole extends into bedrock, for bedrock wells, and the static water level for-uncon
. . . solidatedformation wells. For specific requirements relating to percussion method
(b) The well casing pipe requirements of s. NR 812.17; angkilling and rotary method drilling, see ss. NR 812.13 and 812.14, respectively
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TABLE 1.

DRILLED UNCONSOLIDA TED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POT ABLE AND NON-POTABLE LOW CAP ACITY WELLS
(EXCEPT SCHOOL AND WASTEWATER TREATMENT PLANT WELLS) AND NON-POT ABLE HIGH CAP ACITY WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS

SCREEN
REQUIREMENTS
(ONLY REQUIRED

casing pipe; or
2" lamger in
diameter than
the nominal
diameter of the
well casing pipe
if steel pipe
assembled with
welded joints &
the annular
space sealing
material is
placed using an
approved pres
sure method.
The full diame
ter of the drilt
hole shall be
maintainedby a
properly sized
bit or by tempe
rary outer cas
ing.

the ground surface
with clay or
sodium bentonite
slurry during driv
ing of the steel
well casing pipe.
When temporary
outer casing is
used, it shall be
pulled during or
following sealing
of the annular
space.

is used; to the
depth of well
casing pipe set
ting when ther
moplastic well
casing pipe is
used

WELL CASING PIPE ANNULAR SPACE SEALING FOR WELLS THAT
NEAR PERCUSSION METHODS ROTARY METHODS REQUIREMENTS REQUIREMENTS PUMP SAND)
SURFACE METHOD MIN. DIAMETER
GEO- OF METHOD
LOGIC METHOD OF KEEPING THER- OF
MATERI- MINIMUM KEEPING MINIMUM MIN. HOLE MIN. MO- MIN. PERCUSSION ROTARY PLACE-
LINE ALS DIAMETER HOLE OPEN DEPTH DIAM. OPEN DEPTH | STEEL | PLASTIC DEPTH METHODS METHODS TYPE MENT
A Caving None required | Temporary outer | None required | 2" larger in Circulated | To the 2" 4" Whatever | None if steel Neat cement| Continu- | Bail-down,
material of | with steel well casing when ther | when steel well | diameter than| drilling depth of is greater: | well casing pipe | grout or drit | ous Slot | pull-back
any kind casing pipe. 4 moplastic well casing pipe is the nominal | mud to the well 25 deep; is driven from ling mud or (telescop-
(usually larger diameter | casing pipe is used, but to the | diameter of | maintain casing or 10 the ground sur | and cuttings. | approved: | ing),
sand) down | than nominal used; or when an | bottom of any the well cas | drill hole at | pipe set below face. When an | If drilling See NR | wash—
to 10 feet or| diameter of well | upper enlaged non-caving ing pipe, but | full diame- | ting. static water | upper enlaged mud and 812.13 down or
more. casing pipe, if drillhole is con layer or to the only with ter. level; and | drillhole is con | cuttings is 1) (e). jetting
one is con structed for any 20 depth, steel pipe such that | structed, the used, it shall | for method.
structed for any | reason when steel| whichever is the | assembled pump annular space have a mud | accepta- | The screen
reason; or if the | well casing pipe is| lesser if one is | with welded intake is shall be sealed | weight of at | ble screen| may also
well casing pipe | used. Drillhole | constructed for | joints, other set at least | with neat least 1 materials. | be perma
is thermoplastic; | shall be kept filled | any reason.d@ wise 4 5' above cement grout; or | pounds per | Louvered, | nently
or 2’ lamger in up to within 10 the depth of well | larger in the bottom | clay or sodium | gallon. shutter- | attached to
diameter than feet of the ground | casing pipe set | diameter than| of well bentonite slurry type bottom of
the nominal surface with clay | ting when ther | the nominal casing with a mud screens | the string
diameter of the | or sodium benton | moplastic well diameter of pipe, & weight of at maybe of well
well casing pipe | ite slurry during casing pipe is the well cas pump does | least 1 pounds used for | casing pipe
if steel casing driving of steel used. (Starter ing pipe. not break | per gallon — gravel— and set in
pipe is well casing pipe. | drillholes 10 suction Only sodium pack well | the upper
assembled with | When temporary | deep or less under nor | bentonite slurry construc- | enlarged
welded joints outer casing is need not meet mal operat | or clay slurry (as tion as drillhole.
and the annulars| used, it shall be the requirements| ing condi specified above) specified
pace sealing pulled during or for upper tions. when therme ins. NR
material is following sealing | enlaged drilk plastic well cas 812.16
placed with an | of the annular holes.) ing pipe is used. 3).
approved pres | space.
sure method.

B. Non-caving | Upper enlaged | Temporary outer | To the bottom of | Same as Same as Same as 2" 4" Same as Same as above. | Same as Same as | Same as
material of | drillhole is casing when the | any non-caving | above. above. above. above. above. above. above.
any kind in | required.*4' thermoplastic well | layer or to the
the top 10 | larger in diame | casing pipe is 20 depth,

(usually ter than the used. Drillhole whichever is the
clay, silt or | nominal diame | shall be kept filled | lesser when stee
hardpan). | ter of the well up to within 10 of | well casing pipe

ci'ci8 UHN
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TABLE II.

DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POT ABLE AND NON-POTABLE LOW CAP ACITY WELLS (EXCEPT SCHOOL AND
WASTEWATER TREATMENT PLANT WELLS) AND NON-POT ABLE HIGH CAP ACITY WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS WELL CASING LOWER DRILLHOLE
PIPE REQUIRE- | ANNULAR SPACE SEALING REQUIREMENTS
DEPTH PERCUSSION METHODS ROTARY METHODS MENTS REQUIREMENTS (IN BEDROCK)
TO NEAR METHOD METHOD
FIRM SURFACE METHOD OF OF OF
BED- GEOLOGIC MINIMUM KEEPING MINIMUM MIN. KEEPING MIN. MIN. MIN. PERCUSSION | ROTARY MIN. CUTTINGS
LINE | ROCK | MATERIALS DIAMETER HOLE OPEN DEPTH DIAM. HOLE OPEN | DEPTH | DIAM. | DEPTH METHODS METHODS | DIAM. REMOVAL
C. 40 feet | Caving mate | Upper enlaged drilt | Upper enlaged | Upper 2" larger in | Circulated To the 6" Toa Drilling mud Drilling mud | 6", but | Air or an
or more; | rial of any hole not required; if | drillhole not enlaged drilt | diameter drilling mud to | top of firm seat | and cuttings and cuttings | not less | approved
30 feet | kind (usually | one is constructed for] required; tempeo | hole not than the maintain the | firm in bed | with a mud with a mud | than the | foam, by bai
or more | sand) any reason, it shall bg rary outer cas required; to nominal drillhole at full | bedrock, rock. weight of at weight of at | inside ing, or by cir
for 4" largerin diameter | ing pipe if one | the bottom of | diameter of | diameter. but not least 1 pounds | least 1 diameter | culated drit
sand- than the nominal is constructed | any non—-cav | the well less than per gallon or pounds per | of the ling mud.
stone diameter of well cas | for any reason. | ing layer or to | casing pipe, the cas neat cement gallon or well
ing pipe; or 2 larger | The drillhole the 20 depth, | but only ing grout; except neat cement | casing
in diameter than the | shall be kept whichever is | with casing depth. only neat grout; except| pipe.
nominal diameter of | filled up to the lesser if pipe cement grout if | only neat
the well casing pipe iff within 10 feet of | one is con assembled the upper cement grout|
steel pipe is the ground sur | structed for with enlaged drilk if the upper
assembled with face with clay or| any reason. welded hole extends enlarged
welded joints & the | bentonite slurry joints, more than 5 drillhole
annular space sealind during driving otherwise into bedrock. extends
material is placed of the perma 4" largerin more than 5
using an approved nent well casing diameter into bedrock.
pressure method. pipe. 'emporary than the
outer casing nominal
shall be pulled diameter of
during or fot the well
lowing sealing casing pipe.
of the annular
space.
D. 40 feet | Non-caving 4" larger in* diameter| The upper To the bottom | Same as Circulated To the 6" Same as| Same as above.| Same as 6", but Same as
or more; | material of than the nominal enlaged drilk of any non- above. drilling mud to | top of above. above. not less | above.
30 feet | any kind in the| diameter of well cas [ hole shall be caving layer or maintain the | firm than the
or more | top 10. (usu ing pipe; or 2 larger | kept filled up to | to the 20 drillhole at full | bedrock, inside
for ally clay; silt in diameter than the | within 10 feet of | depth, which diameter. but not diameter
sand- or hardpan). nominal diameter of | the ground sur | ever is the less than of the
stone the well casing pipe iff face with clay or| lesser. the cas well
steel pipe is bentonite slurry ing casing
assembled with during driving depth. pipe.
welded joints and the| of the well cas
annular space sealing ing pipe.
material is placed
using an approved
pressure method

* An upper enlaged drillhole is not required when approved granular (8—mesh) bentonite is either mounded around the top of the well casing pipe during driving, or is placed in a starter drillhole during driving.

Continued on next page
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UPPER ENLARGED DRILLHOLE REQUIREMENTS

PERCUSSION METHODS

ROTARY METHODS

WELL CASING PIPE
REQUIREMENTS

ANNULAR SPACE SEAL-
ING REQUIREMENTS

LOWER DRILLHOLE
REQUIREMENTS
(IN BEDROCK)

NEAR
DEPTH SURFACE METHOD
TO FIRM | GEOLOGIC METHOD OF METHOD OF PERCUS- OF
BED- MATERI- MINIMUM KEEPING MIN. MIN. KEEPING MIN. MIN. MINIMUM SION ROTARY MIN. CUTTINGS
LINE ROCK ALS DIAMETER HOLE OPEN | DEPTH | DIAM. HOLE OPEN DEPTH | DIAM. DEPTH METHODS | METHODS | DIAM. REMOVAL
E. Less than | Material of 4" larger in diam | Temporary 40 feet, | Same | Caving Non-caving | To the 6" 40; 30 feet | Neat cement | Neat cement | 6", but | Air or an
40 feet; any kind. eter than the nomi | outer casing if | except |asin formation | formation depth of for sandstone] grout only grout only not less | approved
less than nal diameter of the material for Line C. | above above bed | well cas (setin upper | mixed & mixed and than foam, by bail
30 feet for well casing pipe; | above bedrock | sand- bedrock rock. ing pipe enlarged placed placed the ing, or by cir
sandstone or 2' larger in is caving; stone; set- drillhole and | according to | according to | inside | culated drit
(except for diameter than the | otherwise the | 30 feet ting,but driventoa | therequire | the require | diame- | ling mud.
condition nominal diameter | drillhole shall for not less firm seat). ments of NR | ments of NR | ter of
in line F). of the well casing | be filled up to | sand- - - than 40, 812.20. 812.20. the
pipe if steel pipe is| within10 of the | stone. Circulated | Alr, an 30 feet well
assembled with | ground surface drilling approved | for sand casing
welded joints and | with clay slurry mud foam or stone. pipe.
the annular space | during driving drilling
sealing material is | of the well cas mud.
placed using an ing pipe.
approved pressure
method
F. Less than | Material of Same as above. | Temporary 60feet Same | Same as line E. above. | Tothe 6" 60 (setin Neat cement | Neat cement | 6" , but | Same as
10 feet to | any kind. outer casing if as depth of upper grout only grout only not less | above.
Limestone the material above. well cas enlarged mixed & mixed & than
(Dolo- above the bed ing pipe drillhole and | placed placed the
mite) rock is caving. setting, driven to a according to | according to | inside
but not firm seat). the require the require diame-
less than ments of NR | ments of NR | ter of
60. 812.20. 812.20. the
well
casing
pipe.

ci'ci8 UHN

3A0D FAILVHISININAVYNISNODSIM

144"

B uisuoasimsiba| 'soop//:diaps apod “wpe 1Ua1INI JI0H)7 "'ON #T0OZ JoquIaAoN JaisiBay Agpanoway

P09 UIWPE/OPOI/AC


http://docs.legis.wisconsin.gov/document/register/707/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

). "ON +T0z Jequisidesiasibay

TABLE Il

DRILLED UNCONSOLIDA TED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY, SCHOOL AND WASTEWATER
TREATMENT PLANT WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS

PERCUSSION METHODS

ROTARY METHODS

WELL CASING PIPE
CASING
REQUIREMENTS

ANNULAR SPACE SEALING
REQUIREMENTS

SCREEN REQUIREMENTS
(ONLY REQUIRED FOR
WELLS THA T PUMP SAND)

NEAR
SURFACE METHOD OF METHOD OF PERCUS- METHOD OF
GEOLOGIC KEEPING MIN. KEEPING MIN. MIN. SION ROTARY TYPE/ PLACE-
LINE MATERIALS MIN. DIAM. HOLE OPEN DEPTH MIN. DIAM. HOLE OPEN DEPTH DIAM. MIN. DEPTH METHODS METHODS MATERIAL MENT
G. Caving mate 3" largerin Temporary 60 3" larger in Circulated drit | To the 4" Whatever is Neat cement | Neat cement | Continuous Bail-down or
rial of any kind | diameter than | outer casing diameter than | ling mud to depth of greater:60 groutonly, groutonly, slot, V-shaped | Pull-back(tele-
(usually sand) | the outside which shall be the outside maintain drilt | well cas depth; or 20 placed by using| placed by using] wound-wire scoping)
diameter of the | removed dur diameter of the | hole at full ing pipe below static an approved an approved wrap on arod | method. The
well casing ing or follow well casing diameter. setting. water level; pressure pressure base type./Of | screen may
pipe or the out | ing grouting of pipe or the out andsuch that | method as method as stainless steel, | also be perma
side diameter | the annular side diameter the pump is set| specified by specified by everdur monel | nently attached
of the casing space. The of the casing at least 5 NR 812.20. NR812.20. or brass. to the bottom
couplings (if drillhole shall couplings (if above the bet of the string of
used). be kept filled used). tom of the cas well casing
up to within 10 ing pipe and pipe.
feet of the does not break
ground surface suction under
with clay or normal operat
sodium benton ing conditions.
ite slurry dur
ing the driving
of the well cas
ing pipe.
H. Non-caving Same as above] The drillhole 60 Same as above] Same as above] Same as 4" Same as above] Same as above] Same as above} Same as abovel Same as above
material of any shall be kept above.
kind in the top filled up to

60 feet (usually
clay, silt or
hardpan).

within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
the driving of
the permanent
well casing
pipe. When
temporary
outer casing is
used, it shall be
pulled during
or following
grouting of the
annular space.

14}
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Note: The 60-foot minimum requirement for the upper—geldrdrillhole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet (as in table above) whenever the well is installed for a wastewater treat
ment plant that has a lagoon or pond treatment system or sludge beds on the property
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TABLE IV.

DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE HIGH CAPACITY,
SCHOOL AND WASTEWATER TREATMENT PLANT WELLS

LINE

DEPTH
TO FIRM
BED-
ROCK

UPPER ENLARGED DRILLHOLE REQUIREMENTS

CASING PIPE
REQUIREMENTS
(STEEL ONLY)

WELL ANNULAR SP ACE
SEALING REQUIREMENTS

LOWER DRILLHOLE
REQUIREMENTS
(IN BEDROCK)

NEAR
SURFACE
GEOLOGIC
MATERIALS

PERCUSSION METHODS

ROTARY METHODS

CASING PIPE

WELL

LOWER DRILLHOLE

METHOD OF
KEEPING MIN.
MIN. DIAM. HOLE OPEN DEPTH

MIN. DIAM.

METHOD OF
KEEPING
HOLE OPEN

MIN.
DEPTH

MIN. MIN.
DIAM. DEPTH

PERCUSSION
METHODS

ROTARY
METHODS

METHOD OF
MIN. CUTTINGS
DIAM. REMOVAL

60 feet or
more

Caving mate
rial of any kind
(usually sand)

3" largerin | Temporary 60
diameter than| outer casing;
the outside | which shall be
diameter of | removed dur
the well cas | ing or follow-
ing pipe or ing the grout
the outside ing of the
diameter of | annular space.
the casing The drillhole
couplings (if | shall be kept
used.) filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
driving of the
well casing
pipe.

3" largerin
diameter than
the outside
diameter of
the well cas
ing pipe or
the outside
diameter of
the casing
couplings (if
used).

Circulated drit
ling mud to
maintain the
drillhole at full
diameter.

To the top
of firm
bedrock,
but not
less than
the casing
depth

6" To a firm
seat in
bedrock.

Neat cement
groutonly.
Placed by using
an approved
pressure method
as specified in
NR 812.20.

Neat cement
groutonly.
Placed by
using an
approved pres
sure method as|
specified in NR
812.20.

6" Air or an
approved foam,)
by bailing,or

by circulated
drilling mud.

60 feet or
more

Non-caving
material of any
kind in the top
60 feet (usually
clay, silt or
hardpan).

The drillhole 60
shall be kept
filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
the driving of
the well casing
pipe.

Same as
above.

Same as
above.

Same as above]

Same as
above.

6" To a firm
seat in
bedrock.

Same as above.

Same as above]

6" Same as above]

Less than

Caving mate
rial of any kind
(usually sand).

Same as
above.

Temporary 60
outer casing
through any
unconsolidated
material. It
shall be
removed dur
ing or follow
ing the grout
ing of the
annular space.

Same as
above.

Circulated drit
ling mud
through uncon
solidated mate
rial; air or an
approved foam
in bedrock.

60

6" 60; setin
the upper
enlarged
drillnole
and
driven to
a firm
seat.

Same as above.

Same as above]

6" Same as above]

Less than

Non-caving
material of any
kind in the top
60 feet (usually
clay, silt or
hardpan).

The drillhole 60
shall be kept
filled up to
within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
the driving of
the well casing
pipe.

Same as
above.

Same as
above.

Circulated drit
ling mud, air
or an approved
foam.

60

6" Same as
above.

Same as above.

Same as above]

6" Same as above]

NOTE: The 60-foot minimum requirement for the upper-geldrdrill hole depth and well casing pipe depth requirement shall be 100 feet rather than 60 feet (as in table above) whenever the well is installed for a wastewater

treatment plant that has a lagoon or pond treatment system or sludge beds on the property
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(3) A greaterdepth of well casing pipe shall be provided in (15) More stringent well construction methods including but
specialwell casing pipe deptareas designated by the departmemtot limited to deepewell casing pipe depth settings are required
wherewell histories show contamination extends to a greger by the department for wells constructidough formations where
th. In some of these areas department approval shalifatned contaminantevels exceed the drinking water standards in s. NR
for each well prior to construction. 812.06,and may be required when there is groundwater contami
b Ng{e; Ags]} of st%zcial vnvell c?sing pipe degth Gareats agd ttlLe rfequhred depths nretionexceeding ch. NR 140 enforcement standards on a property

e optainea from epartment upon request. reater deptn of well casing pipe; H i e i
recommendedor wells constructed on high density tiered lots where possible coEﬁatls listed on the departmémgeographlc |nfqrma}tlon system
taminationsources exist on neighboring Uup-slope lots. Additional requirements f62gistryof closed _remedlatlon sites. When drilling In areas where
morestringent well construction methods are found in sub. (15), regarding sites listbiereare contaminated formations, and on properties where the
on the GIS Registry (formerly known as the GIS Registry of Closed Remediatigpaterwell or heat exchange driller well constructor has been
Sites). oo LI !

tified that the property is listed on the departrigegeographic

81&4%7S§$2Ywe(l:la§£?nplp? Seh:élsgriﬁézemgggmjgg grf] SI'I '\{E#orm_ation system registry of closed remediation sites, consulta
havebeveled ends and gllpjgints shall be welded ajccording to (e with the department is required. |f required by the depart
weldind requirements outlined in s. NR 812.18 Pent,specnal well and drillhole construction methods shall be uti
grea ) U gized when constructing or reconstructing wells or drillholes

(5) A drive—shoe shall berelded or threaded to the bottom Ofigcated on properties that are listed on the departimeygo
any string of well casing pipe to be driven including driving to graphicinformation system registry of closed remediation sites.

firm seat ir.‘ bedrock when well casing pipe is set in_ an UpPeRote: The GIS Registry of Closed Remediation Sites has been renamed the GIS
enlargeddrillhole, except when the upper emjad drillhole Registry. Itis now a layer on the map vieRR Sites Map.Information about a spe
extends20 feet or more into bedrock and the annular Spaceci@ site can be found int he tracking system, BRI&n the Véb. Both these applica

. : jons can be found at http://dni.gov/topic/Brownfields/clean.html. Information on
CementgrOUted before the lower drillhole is constructed, the ug%pecific site can also be obtained by calling the nearest regional Dk of

of a drive-shoe is optional. A drive-shoe is not required for any
temporaryouter casing. Thermoplastic well casing pipe may ngfo “the upper enlged drillhole and well casing pipe depth
bedriven. , requirementsshall be referenced from the bottom of the quarry
(6) Thewell driller or well constructor shatiomplete the well angan additional 20 feet of upper emad drillnole, well casing
constructionsuch that the well casing pipe extends at 1&@st ine and cement grout shall be installed over the amount required
inchesabove the final ground grade, aboveumphouse or buitd iy Taple |1 and @ble Ill. When the bottom of the quarry is or will
ing floor or above any concrete or asphalt platform installed at9& at an elevation higher than the elevation of the ground surface
abovethe established ground surface. In addition, for wells igtihe well site, thisequirement does not applhis requirement

floodplains,the top of the well casing pipe shall terminate at leaghesnot apply if the quarry is no longer used and is permanently
2 feet above the regional flood elevation. A well may not be cofyeq with water

structedin a floodway on property that is either undeveloped or
on property that has buildings but no existing potable well.

(7) Well plumbness and alignment shall conform to thg
requirementof s. NR 812.19. driller or well owner with the department is recommended.

(8) Linersf shall meet_the reql_Jirements of s. NR 812.21. (18) Drill cutting samples from high capagitschool and
(9) Groutingand sealing requirements shall conform to s. N astewatetreatment plant wells shall be collected at 5—foot depth

(16) Whena quarry is within 500 feet of any proposeater

(17) Whena sinkhole or an outcrop is within 250 feet of any
roposedwell, additional depth of the upper emjad drillhole
ndwell casing pipe may be necessaBonsultation by the well

812.20. ) ) _intervals and at each change in geological formation. The samples
(10) Theconstruction of flowing wells shadllso comply with  shallbe submittedo the Wsconsin geological and natural history

the construction requirements of s. NR 812.15. _surveyfor preparation of a certified log of the well.

~ (10m) Drilling fluid must be less dengiean the grout to faeil ~ (19) Whenpercussion drilling methods are used to construct

itate proper sealing of heat exchange drillholes. awell as specified in s. NR 812.13 (2) or 812(2% rotary air

(11) Waterused in the construction, reconstructiomestevel  methodsmay be used to construct an upper gadrdrillhole in
opmentof wells shall be clear water obtained from an uncortamioncavingformations to a depth not to exceed 20 feet, or may be
natedsource. The water shall be disinfected with chlorine with aised to construct a drillhole to facilitate the driving of temporary
residual of 100 mg/l (parts per million) to reduce thdoef outercasing providing the drillhole is the same or smaller diame
involvedin the final disinfection of the wetind to reduce the pos ter as the outside diameter of ttenporary outer casing and does
sibility of groundwater contamination. The chlorine concentraot extend deeper than the 40-foot depth.
tion may be mixed according tafile B in s. NR 812.22 (4) (d).  (20) Whenpercussion drilling methods are to be used te con
Thedrilling fluid shall be maintained with a free—chlorine residualircta well as specified in s. NR 812.13 (2) or 812.14 (2), rotary—
of 10 mg/l (parts per million) during drilling. mud circulation techniques may be used to construct an upper

(12) Well construction shall be interrupted for at least 1@nlargeddrillhole below which the well casing pipe may be driven
hoursfollowing place_men_t of cement grout in the annular spaggoviding:
betweerthe well casing pipe and the upper egear drillnole or ) The grillhole is at least 2 inchesdar in diameter than the
betweena liner pipe and a lower drillhole and the well cagii®.  ominalwell casing pipe diameter

(13) Nonpotablewells shallbe constructed according to the (b) The well casing pipe is assembled with welded joints, and

requirementgor low capacity potable wells, except that well-cas ) . . . .
ing pipe 12 inches in diameter andgar used fomonpotable (c) The drillhole is kept full of drilling mud and cuttings while

wells may havea lesser wall thickness than is required bplg thewell casing pipe is driven.

V for the diameteof the well casing pipe used provided the pipe (21) When usingpercussiommethods for the construction of

has a minimum wall thickness of 0.250 inches and is adequat@impotablehigh capacity wells anfibr low capacity wells except

strengthto make the well structurally sound. The drilling mudschooland wastewater treatment plant wells, the minimum diam

requirementsduring well drilling andthe sodium bentonite eter of the upper enlged drillhole may be reduced from 4 inches

annularspace sealing requirements do not apply to nonpotalsegerin diameter than the nominal diameter of the well casing

high capacity wells constructed with reverse rotary methods. pipeto 2 inches lager in diameter than the nominal diameter of
(14) Starterdrillholes 10 feet deep or lesse not upper thewell casing pipe when:

enlargedrillholes. Starter drillholes need not meetitieimum (a) Steel well casing pipe assembled with welded joinisésl,

requirementgor upper enlaged drillholes. and
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(b) The annular space sealing material is placed by usingstael,everdur monel or brass. The brass may not have a lead con
approvedpressure method. tentof more than 8%.

History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (1) (c), (3), (13), i i
(15), (16), Tables | and I, cr(1) (e), RegisterSeptember1994, No. 465, éf d. For nonpotable low capacity wells and dewatering wells,

10-1-94CR 00-11: am. (15), Register October 2001 No. 550, #-1-0L,CR ~ SCreensare not required; if used, screen selection is optional,
t13-(3396?51m-b (t'tl% 1(}'1‘ cr 7((ljgm),ﬁanlwo(lf),mCR 13-?,99:,0(2) (e)t,) am. (16)(?39!)5 exceptthat screens having any lead content may not be used.
er september 0. /09, eil, 1U-1~14, cogclion in numbering in (10m Note: The department will review applications for approval of new tygfes
made under s. 13.92 (4) (b) 1., Stats., cagction in (15) made under s. 35.17,  gcreengnd new materials for screens as such products are developed.

Stats.,Register September 2014 No. 705. . . .
2. Screen installation may be accomplishegbymanently

NR 812.13 Drilled wells terminating in  unconsoli - weldingor threadinghe screen onto the bottom of the well casing
dated formations, i.e., usually sand or gravel or both. pipe, by placement of the screen in the bottom of the well casing
Unconsolidatedormation wells shall be constructed accordimg pipe and pulling back the casing (telescope method), by the wash—
therequirements in s. NR 812.12 and as follows: down method, the jettingnethod or the bail-down method. A

(1) GENERAL REQUIREMENTS. (@) The minimum diameter for Smalldiameter drill stem, rod or bit or a small diameter pipe col
all drilled wells inunconsolidated formations, based on nomin&mn may be used thiold the screen down with the telescope
size of well casing pipe is: method.

1. For nonpotable high capacity wells and for low capacity 3. A riser pipemay be installed to extend upward from the top
wells, except school and wastewater treatment plant wells, a migf the screen. The riser pipe material may be thermoplastic or

mum diameter of: 2 inches when steel well casing pipe is usedy#talproviding the metal does not haadead content in excess
incheswhen thermoplastic well casing pipe is used. of 8%.

2. For potable high capacjtychool and for wastewatieat 4. A packer shall be used to provide a sand seal between the
mentplant wells a minimum diameter of 4 inches. bottomof a well casing pipe and the top of a screen. Lead packers

(b) The minimum well casing pipe depth for all drilled wellgnay not be used. Packers used to retain grout or reduce water flow
in unconsolidated formations, not including any screen, is:  shallbe made of durable, nontoxic material. Burlap pachexs

1. For nonpotable high capacity wells and for low capacify°t Pe used. _ _
wells, except school and wastewater treatment plant wells, a mini 5. Materials having a lead contegreater than 8% by weight,
mum depth of 25 feet or 10 feet below the static water levénay not be installed in a well. Component parts of manufactured
whicheveris greater productscontaining lead she_lll not have a lead content of more than

2. For potable higleapacity and school wells, and for waste®% of the total product weight. “Lead wool” or other products
water treatment plant wells when there is no treatment pond ggntainingmore than 8% lead may not be ussdseals in the bot
lagoonor sludge bed on the wastewater treatment plant propefgM of open—ended well casing pipes or as screens terminating
aminimum depth of 60 feet below the ground surface or 20 belGharseformations.
the static water level, whichever is greater (f) Gravel-pack well construction shall comply with the addi

3. For wastewater treatment plant wells when timeetreat  tional requirements of s. NR 812.16.
mentpondor lagoon or sludge bed on the wastewater treatment(g) Wells constructed by auguring or jetting methods shall be
plantproperty a minimum depth of 100 feet below the grosne  constructedaccording to the requirements for percussion methods
faceor 20 feet below the static water level, whichever is greatef sub. (2).

(c) The pump intake shall be set at least 5 feet above the botton{2) PERCUSSIONMETHOD REQUIREMENTSFORDRILLED WELLS IN
of the well casing pipe and shall be set such that the pump doesunatoNsoLIDATED FORMATIONS. (2) When steel well casing pipe
breaksuction under normal operating conditions. is installed in a drilled unconsolidated formatieell using per

Note: The department may grant variances to the 5 foot requirement in low-perrgeission methods, the well shall be drilled as follows:

ability, low yielding formations. 1. An upper enlaged drillhole constructed by percussion
(d) Steel and thermoplastic well casipige, as specified in s. ethodsshall be constructed to the minimum depth required in

NR 812.17, may be used for low capacity wells and for nonpotal bl : . :
. . ) : esl-IV. The well casing pipe may be drivieam the surface
high capacity wells, but not including school and wastewat ithout the use of an upper emad drillhole when there is a cav

treatmenplant wells. Only steel well casing pipe may be used fi ; :
! : g formation at the surface extending to 10 feet or deeper or when
potable high capacity school andwastewater treatment plantgranularbentonite of the 8—mesh size is either mounded around

wells. thetop of the well casing pipe or placed in a starter drillhole and

(e) 1. An adequate screen shall be provided where necessgiye o follow the well casing pipe down during driving. If
to prevent sand pumping conditions. The required types agthnylarbentonite is not used, an upper eyéar drillhole shall be
materialsfor screens are: ) constructedvhen a noncaving material, usually ¢lsijt or hard

a. For potable low capacity wells, a continuous—stoen pan,is encountered in the tdf) feet. Rotary—air methods as spec
composedof stainless steel, everdumonel, brass or approvedified in s. NR 812.12 (19) may be used to construct the upper
polyvinyl chloride (PVC). Noncontinuous-slot screens may hgnlargeddrillhole. It shall be at least 4-inchesger indiameter
usedif approved. thanthenominal diameter of the well casing pipe for nonpotable

aj. Criteria on which noncontinuous—slot screen approvaltsgh capacity wells anébr low capacity wells, except school and
arebased includes, but is not limited to, type and composition whstewatettreatment plant wells. When steel well casing pipe
screen material, spacing and evenness of cuts of screen slotsaasdmbledvith welded joints is used and the annular space seal
cleanlinesof the screen and screen slots. ing material is placed wittan approved pressure method, the

ap. Screen selection for driven—point wells is optional, exceftametemay be reduced ®inches lager than the nominal well
thatscreens having any lead content may not be used. casing pipe diameter The upper enlged drillhole shall be 3

Note: Louvered, shutter-type screens may be used for gravel-pack well constitcheslarger in diameter than the outside diameter ofpiiena

tion as specified in s. NR 812.16 (3). . ) ) nentwell casing piper casing couplings for potable high capac
_b. Fornonpotable high capacity wells, not including dewateity, school and wastewateeatment plant wells. When the near
ing wells, a continuous-slot screen meeting the requirementssgtfacematerial is of a caving nature, the upper g@drdrillhole
subd.1. a. ora low carbon steel or galvanized-steel, continuousshall be constructed by drivingyhile drilling, a temporary outer
slotscreen. casing. The upper enlged drillhole shall be ketlled up to

c¢. For potable high capacity wells, a continuous-slot screamithin 10 feet of the ground surfagéth clay slurry or sodium
v—shapedwire—wrap on a rod base typsgmposed of stainless bentoniteslurry having a mud weight of at leagtfdounds pegat
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lon or with granular bentonite throughout the driving of plee  well house or in a capped oversized steel well casing pipe. The
manentsteel well casingipe. If the upper enlged drillhole pipe shall extend from the top of thithermoplastic well casing
extendsbelow the 40-foot depth, the slurry shall be placed withipeto a depth below the frost level.

a conductomipe. If any of the annular space seal settles during (3) RoTARY METHOD REQUIREMENTS FOR DRILLED WELLS IN
developmenbf the well, it shall be replaced following develop ynconsoLipaTED ForRMATIONS. (@) When steel well casing pipe

ment. _ o _ ) is installed in a drilled unconsolidated formation well using rotary
2. Following driving of thewell casing pipe any upper methodsthe well shall be drilled as follows:
enlargeddrillhole shall be filled with clay or sodiurbentonite 1. An upperenlaged drillhole shall be constructed and main

slurry having a mud weight of a least fiounds per gallon or with (5
neat cement grout, excegtly neat cement grout may be used fo
potablehigh capacityschool or wastewater treatment plant well
Neatcement grout shall be placed according to s84R20. If
theupper enlaged drillhole extends below ti#®—foot depth and qyijihgle and the permanent well casing pipe shall be permanently
the annular space sealing material is clay or sodium bentondg;|eqwith sodium bentonite and cuttings slurry having a mud
slurry, the sealing material shall be placed with a condysfi®. \eightof at least 1 pounds per gallon or with neat cement grout,
Whentemporary outer casing pipe is used, it shall be remov@ficeptthat only neat cement grout may be used for potable high
during or following the sealing process. If the uppelaged ity school and wastewater treatmetentwells. If any of

driIIFoIe e>t<te.n<|jshb(|allcb)w tlhe EOOIQOOI dept% the annwartﬁpaﬁ%annular space seal setttising or following development of
g‘:i&%ﬁggr;ﬁ § iIR %fzagg V\Ilfl ar?;%rfo'zlhee g;iﬁ;rresme 0Gihe well, it shall be replaced so as to seal the entire annular space.
settlesduring or following development of the well, it shall be . 2: The upper enlged drillhole may beonstructed less than
replaced. 4 inches lager in diameter than the nominal diameikthe well

3. When using a rotary machine wlammeror a casing gzsingpipe, but shall be at least 2 inchegéarin diameter than

edat full diameter by circulatingrilling mud to the required
Bepthof well casing pipe setting, as specified @plEs | to IV
Sthe well casing pipeshall be set concentrically in the upper
enlargedrillhole. The annular space betwebka upper enlged

hammerfor percussion methods, the drill cuttings inside and ju %gﬂmﬁ:;g%nger of the well casing pipe only if taowing

belowthe well casing pipe may be removed with a rotary bit wi o ) ] )

the use of air a. The well is to be a nonpotable high capacity well or is to
(b) Thermoplastic well casing pipeay be used when pereus be a low capacity welkxcepta school or wastewater treatment

sionmethods are used to drill wellsunconsolidated formations Plantwell,
underthe following conditions: ~ b. The required sealing material, accordingabl&s | to 1Y

1. Thermoplastic well casing pipe may only be used for nol¥ placed in the ar!nular.space.between the uppegedlarillhole
potablehigh capacity wells and for low capacity wells, developednd the well casing pipe using an approved pressoethod
in unconsolidated formations and construdtegiccordance with accordingto the requirements of s. NR 812.20, and
line A or B of Table | but not including school or wastewater treat  c¢. The well casing pipe is assembled entirely with welded
mentplant wells. joints.

2. Thermoplastic well casing pipe may only be used for wells 3. For potable high capacjtychool and wastewater treatment
wherethe annular space is sealeith sodium bentonite or clay plantwells, an upper enlged drillhole at least 3 inchesdar in
slurry. Cement grout may not be used. The thermoplastic welbmeterthan the outside diametef the permanent well casing
casingpipe shall be set in an upper egkxd drillhole constructed pipe or the outside diameter of the well casing couplings, if used,
within a temporary outer steel well casing at least 4 inchgsrlar shallbe constructed and maintained at diimeter by circulated
in diameter than the nominal diameter of the permanent well cdsilling mud to the deptlas required by ables 11l and IV The
ing pipe. Thelemporary outer casing and upper eggardrillhole annularspace shall be sealed with neat cement grout according to
shallextend to the full depth of theell casing pipe if constructed the requirements of s. NR 812.20.
with percussion methods. The temporary outer casing pipe shall 4 temporary outer casing may be usechadd the upper
beremoved after setting the well casing pipe. During removal, tB§|argedirillhole open only if it iremoved during the final seal
annularspace shall be filled with clay sodium bentonite and eut 4 of the annular space. An upper egéat drillhole may beor
tings slurry with a mud weight of at least pounds per gallon. gyyctedto accommodate the setting and remofahe temporary
Thebottom of the temporary outer casing shall remain suder oter casing if the drillhole is constructed and maintained at full
in the slurry throughout the removal. If the upper e@édrill- Cds?_iﬁ:meterby circulating drilling mud and is at least 2 inchegéar

hole extends below the 40-foot depth, the slurry shall be placgfjiameterthan the nominal diameter of the temporary outer cas
with a conductor pipe. If any of the annular space seal settles Hg assembled with welded joints.

ing development of thevell, it shall be replaced following devel 5. If necessary the well casing pipe mayden deeper so

opmaen_:_.he well casing pipe may not be driven, pushed or forc%ﬁm develop a deeper portion of the aquif€éhe annular space
. y . . S the well shall be completely filled with drilling mud andt
into the formation or into the upper emged drillhole, but thevell tings during such driving.p Thisymethod may alsg be used for any

casingpipe may be pulled back_ to EXpOSE a Screen. reasorwhenthe upper enlged drillhole is constructed to at least
4. Drilling tools such as drill bits or stabilizers may not bgne 40—foot depth.

placedin the well casing pipe nor may any drilling or reconstruc b) Th lasti tasi . b dwh i
tion occur afteplacement of the well casing pipe in the well. This (°) Thermoplastic weltasing pipe may be used when rotary
restrictiondoes not preclude the installation or replacenaént methodsare used to drill wells in unconsolidated formations
telescopingscreens. underthe following _condltlons.. .

5. Screens may be installed as specified in s. NR 812)13 _ 1. Thermoplastic well casing pipe may only be used for non
(e)2. If a screen is not permanently attached, an approved pad@gPlehigh capacity wells and for low capacity weleicept
shallbe used to seal the space between the screen and the welR90land wastewater treatment plant wells.
ing pipe. A small diameter drill stem, bit @d or a small diameter 2. Thermoplastic well casing pipe may only be used for wells
pipe column bearing on the screen bottom plate may be usedigvelopedin unconsolidated formations and constructed in
hold the screen down with the telescope method. accordancenith line A or B of Table .

6. If the thermoplastic well casing pipe extends above the 3. Thermoplastic well casing pipe may not be driven, pushed
frost line, the upper terminus of the well shall be containea inor forced into the formation dnto the upper enlged drillhole
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exceptthat the wellcasing pipe may be pulled back to expose ia provided, it shall be installed within 5 feet of the top oftikd

screen. rock.

4. An upper enlayed drillhole at least 4 inchesdar in diam (g) Development of wellg1 shale formations is allowed by the
eterthan the nominal diametef the thermoplastic well casing departmenbnly when the shale Isiown to be firm enough so that
pipe shall be constructed and maintained atdidimeter by circu thedrillhole will stand open and theater pumped from the well
lating drilling mud to the required depth of well casing pipe sets not turbid.
tings, as specified indbles | to IV The thermoplastic well casing  (h) When nonpotable high capacity wedlad low capacity
pipe shall be set concentrically in the upeataged drillhole full  wells, except school and wastewater treatment plant wasiés,
of drilling mud. The drilling mud shall havemud weight of at completedin igneous or metamorphic crystalline bedrock,-nor
least11 pounds per gallon. If any of the annidpace seal settles mally referred to as “granite” wells, an initial attempt szl
during or following development of the well, it shall beplaced madeto obtain water below the 40—foot depth. The drillhole shall
soas to seal the entire annular space. extendto a depth of at least 150 feet, even though water fia suf

5. Drilling tools such as drill bits or stabilizers may not bgientquantity may be encountered during drilling in the bedrock
placedin the thermoplastic well casing pipe moay any drilling abovethe 40-foot depth. When adequate water quantity is not
or reconstruction occur after placement of the well casingipipeobtainedbelow the 40-foot depth, the department ragprove

the well. Thisrestriction does not preclude the installation dnstallationof less than 40 feet of well casipgpe for withdrawal
replacemenbf screens. of water from the bedrock above the 40-foot depth. Prior

6. Screens may be installed as specified in s. NR 812)13 approvalis required. Installation of less than 20 feet of grouted
(e)2. If a screen is not permanently attached, an approved pacigl casing pipe will not be approved without continuous chlo
shall be used to seal the space between the screen and the th jon. Installation of less than 25 feet of well casing pipe will
plasticwell casing pipe. A small diametdrill stem or rod or not be approved unless the well casing pipe is permanently cement
small diameter pipe column bearing on the screen bottom plﬁ%ﬂtggalighe \{Vﬁ‘yt,“p ¥° the grouwd itlrlfac?h. 25 fect of wel caci
may be used to place the screen with the telescope method. ine’ see the requirement in s NR 81231 () (d) o o ceeng
7. If the thermoplastic well casing pipe extends to above the

ground surface, the upper terminus of the well may be contained
in a well house or in a capped oversized steel casing pipe which
extendsfrom the top of the thermoplastic well casing pipe to a
depthbelow the frost level.

History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (2) (a) 2., (1), _
(3) (a) 1. and (b) 4., Registe3eptemberl994, No. 465, & 10-1-94; correction in W

(2) (e) 1., made under s. 13.93 (2m) (b) 1., Stats., Redt&ptemberl996, No. 489
CR 13-099: am. (3) (b) 7., Register September 2014 No. 705, eff. 10-1-1.
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NR 812.14 Drilled wells in bedrock formations. Bed
rock wells shallbe constructed according to the requirements of
s.NR 812.12 and as follows:

(1) GENERAL REQUIREMENTSFORDRILLED WELLS TERMINATING
IN BEDROCK FORMATIONS. (@) Steel well casing pipe meeting the
requirementf s. NR812.17 shall be used for bedrock wells.
Thermoplasticwell casing pipe may not be used for bedrock §
wells.

(b) The minimum diameter for bedrock wells is 6 inches.

(c) The minimum diameter for the upper egked drillhole for
potable high capacity school andwastewater treatment plant
wellsis 3 inches lager in diameter than the outside diametehef
well casing pipe or the outside diameter of the well casing pipe
couplings,if used.

(d) The minimum depth for the upper egiad drillhole and
the well casing pipe is as specified ialfles | to IV

(e) The well casing pipe shall be driven to a firm seat ilé#te
rock with a drive—shoe except when thpper enlaged drillhole r
extends20 feet or more into the bedrock and the annular space is
groutedbefore the lower drillhole is constructed, the useof | ... rrom state of Oregafell Code
drive-shoes optional.

U] When well casing p_ipe is set in an upper @Jﬁidrdrillhde Figure 1. Minimum requirements for centering guides in bedrock wells.
extending20 or more feet into bedrock, the well casing sipall (i) Wells may not be constructed open to both an uncensoli
be centered in the drillhole by one of the following methods:  gatedformation and a bedrock formation without approval.

1. A set of at least 3 centering guides shall be provided at(j) \Wells constructed or reconstructed to withdraw water from
every pipe joint within the bedrock to ensure an even annulafy of the aquifers beneath the “Maquoketa” shale and the “Niag
spacearound the well casing pipe. A minimum of 2 sets dteall ara” formations in theeastern part of the state shall be cased and
provided,one near the top of the bedrock and one at the bottgiputedat leasthrough the “Niagara” formation except in areas
of the string of well casing pipe. This is depicted in figure 1, ddlesignatedby the department as special well casing pipe depth

2. A drive-shoe may be welded or threaded ontdtittom areas.The departmemecommends that such wells also be cased
of the string of well casing piEnd, if the well casing pipe extendsandgrouted through the “Maquoketa” shale formation. If a liner
morethan 63 feet (that is, more than 3 standard pipe lengths) ilgaised to case bthe “Niagara” formation, the “Maquoketa”
the bedrock, at least one set of 3 centering guides shall be providhdleformation or both, it shall be installed in a manner conform
on the casing pipe withithe bedrock. If only one set of guidesing with the requirements of s. NR 812.21 (1).

AN

GLLL

Centering
Guides

Well Casing

ater
1 Pipe Length

"HH

Outer Drillhole

20" or Gre
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(k) Screens, installed with or without gravel-packs, may veck. Neat cement grout shall be placed according toeteire
installedin loosely cemented sandstone wells. The requiremententsof s. NR 812.20. When temporary outer casing is used, it
for screen materials and installation of the screen in s. NR 812st@llbe removed during dmmediately after sealing the annular
(1) (e) and the requirements for gravel-packs in s.84R.16 space.When the upper entzed drillhole extends deeper than the
applyto drilled wells in bedrock formations. 40-footdepth and th@nnular space sealing material is clay or

(L) An open bedrock drillhole may be underreamed to increasediumbentonite slurrytheslurry shall be placed with a conduc
the size of a drillhole for gravel packing a screen in sandstone, gét pipe. When the upper enged drillhole extends deepitan
ting a liner in a sloughingr contaminated formation or reducingthe 100—foot depth, the annular space sealirggerial shall be
theinflow velocity of water to a well. The underreaming may nd@umped.
commencecloser than 5 feet below the bottom of the permanent 2. When the depth to bedrock is less tdarfeet or less than
well casing pipe unless the pipe is cement grouted in place to 8feet for sandstone:

depthrequired by &bles Il & IV, in which case underreaming may 5. An upper enlaged drillhole shall be constructed to at least
commencadirectly below the bottom of the well casing pipe.  the 40-foot depth except when limestone or dolomite is encoun
(m) Wells constructed with “hung” well casing pipe, i.e., welteredat a depth less than 10 feet from the ground surface, in which
casingpipe, with a packer or groflange installed on the bottom, casethe upper enlged drillhole shall be constructedableast the
suspendedh an enlaged drillhole and grouted in place, requires0-footdepth or except when the bedrock is sandstonehich
approval. casethe upper enlged drillhole shall be constructedableast the
(2) PERcCUSSION METHOD REQUIREMENTS FOR DRILLED BED-  30-foot depth. When a caving unconsolidated formation is
ROCKWELLS. The percussion methodasdrilling method using a encounteredthe upper enlged drillhole shall be constructed by
cable—tooldrilling machine or a drilling method whereby thell  driving, while drilling, a temporaryouter casing. The upper
casingpipe is driven or is set in an upper egit drillholeand enlargeddrillhole may be constructed only iBches lager in
thendriven; soil or rock material inside or just be)dwt not more diameterthan the nominal diameter of tpermanent well casing
thanone well casing pipe length belpis broken up or crushed pipeif the pipeis assembled with welded joints and if neat cement
with a drill bit; and the drill cuttings are removed from inside agroutis placed intdhe annular space using an approved pressure
just below the well casing pipe. This method may be performeaethod as specified in s. NR 812.200therwise the upper
with a cable-tool machine, a rotary machine with hammer or wigmlargeddrillhole shall be constructed at least 4 inchegdam
a casing hammerWhen using a rotary drilling machine with ham diameterthan the nominal diameter of the well casing pipe,
mer or casing hammer for thercussion method, the drill cuttings b, The well casing pipe shall be seincentrically within the

insideand just below the well casing pipe may be removed witfpperenlaged drillhole and driven to a firm seatthe bedrock,
a rotary bit with the use of air or an approved drilling fluid aid.gng

(a) For nonpotable high capacity wells diod low capacity c. The annular space shall be sealed with neat cement grout
wells constructed by percussion methods in bedr@icept accordingto the requirements of s. NR 812.20. When temporary
schooland wastewater treatment plant wells: outercasing is used, it shall be removed during or after grouting.

1. When the depth to bedrock is at least 40 feet: When the upper enlged drillhole extendsleeper than the

a. The well casingipe may be driven, while drilling, from 100—footdepth, the groushall be placed with an approved pres
theground surface to a firm seat in the top of bedrock without tearemethod.
useof an upper enlged drillhole when the near surface unconsol (b) For potable high capacitychool and wastewater treatment
idatedmaterial is of a caving nature, usually sand, to a depth ofp@éntweus constructed by percussion methods in bedrock:
least10 feetor when granular bentonite of the 8-mesh size IS | \when the depth to bedrock is at least 60 feet:
eithermounded around the top of the well casing pipplaced ' )
in a starter drillhole and allowed follow the well casing pipe
downduring driving. Any starter drillhole 10 feet deep or less
not an upper enlged drillhole. Starter drillholes need moeet
the minimum requirements for upper egkd drillholes.

a. An upper enlaged drillhole at least 3 inchesder in diam
gterthan the outside diameter of the well casing pipe or casing
couplings,if used, shall be constructed to at least the 60-foot
depth,or to at least the 100—foot depth if the well is for a wastewa
. - L ter treatment plant and there is a treatment pontéhgoon or

b. An upper enlayed drillhole at least 4 inchesder in diam g}, 440 heds on the propertyVhen an unconsolidated caving
eterthan the nominal diameter of the well casing jsipall be con ¢ nya60n i encountered, the upper egled drillhole shall be

structedto at least the bottom of any non-caving layer or to t o : e ;
20-foot depth whichever is the lesser when the near surfe?&nitruiﬁeﬁjiggylggl’;:('jledﬂlr;:gg’ ?h;elinggrli?;)to]l‘:ltlzr(jcizlqg,

unconsolidatedanaterial to a depth of 10 feet is noncaving, usually. - > . .
P g hin 10 feetof the ground surface with clay or sodium bentonite

clay, silt or hardpan. When steel well casing pipe assembled Marry with a mud weight of at least pounds per galion or with

weldedjoints is used and the annular space sealing materia ) -
placedwith an approved pressure method, di@meter may be granularbentonite throughout the driving of the permanent well
! casingpipe. The well casing pipe shall be driven to a firm seat in

reducedo 2 inches lager than the nominal well casing pipe-dia
meter. Rotary—air methods as specified in s. NR 812.12 (19) mi3e top of bedrock, and
be used. c. The annular space shall be sealed with cemientgrout

c. When an upper enlged drillhole is constructed it shall be&ccordingto the requirements of s. NR 812.28n attempt shall
keptfilled up to within 10 feet of the ground surface with clay oP€made to remove the temporary outer casing during or following
sodiumbentonite slurry with a mud weight of at leastgbunds 9routing. It shall be removed if possible. When the upper
pergallon or with 8-mesigranular bentonite throughout the driv €nlargeddrilhole extends deeper than the 100-foot depth, the
ing of the permanenwell casing pipe. The pipe shall be drivergroutshall be placed with an approved pressure method.
to a firm seat in the bedrock. 2. When the depth to bedrock is less than 60 feet:

d. When an upper entgad drillhole is constructed, following a. An upper enlaged drillhole at least 3 inchesdar in diam
completionof the driving of the well casing pipe, the annulaeterthan the outside diameter of the well casing pipe or casing
spaceshall be filled with clay or sodium bentonite slurry havingouplings,if used, shall be constructed to least the 60—foot depth,
amud weight of at leastlipounds per gallon or with neat cemenor at least to the 100—foot depth if the well is for a wastewater treat
grout except that only neat cement grout may be used when thentplant and there is a treatment pond or lagoon or sludge beds
upperenlaged drillhole is constructed more than 5 feet into-bedn the property When an unconsolidatethving formation is
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encounteredthe upper enlged drillhole shall be constructed byand removal oftemporary outer casing pipe if the drillhole is at
driving, while drilling, a temporary outer casing, least2 inches lager in diameter than the nominal diameter of the
b. The well casing pipe shall be seincentrically within the temporaryouter casing and is maintained at full diameter by €ircu
upperenlaged drillhole and driven to a firm sdatthe bedrock, lating drilling mud. This is depicted in figure 2. Air or an
and approvedfoam maybe used for constructing the upper eyéar
c. The annular space shall be sealed with neat cement gré@iiffhole if:
accordingto the requirements of s. NR 812.2Gniporary outer 1. Bedrockis encountered above the 40—foot depth, 30—foot
casingshall be removed duriny after grouting. When the upperdepthfor sandstone, for nonpotable high capacity wells or for low
enlargeddrillhole extends deeper than the 100—foot depth, th@pacitywells, except for school and wastewater treatment plant
groutshall be placed with an approved pressure method. wells, or if bedrock is encountered above the 60-foot depth for
(3) RoTARY METHOD REQUIREMENTS FOR DRILLED BEDROCK potablehigh capacityschool or wastewater treatment plant wells,
weLLs. The rotary method for bedrock wells shall be a methahd
wherebyan upper enlged drillhole is constructed to the intended 2. The unconsolidated materiabove the bedrock is clay

depth of well casing pipe by using a circular rotating actiomardpanor a similar material that will allow a drillhole to stand
appliedto a string of hollow drilling rods having a drill bit attache pen

to the bottom. The well casing pipe is set to the bottom of the drill 3 If df issed. the f trati
holeand is not driven, except to drive to a firm seat in the top of , 2 ! & approved foam 18seq, the foam concentration may
bedrock. notexceed one quart per 100 gallonsvatter without approval.

(8) The upper enlged drillhole constructed through the (P) For nonpotable high capacity wells and low capaeés
unconsolidatednaterial above the bedrock shall be maintained &@nstructedby rotary methods in bedrock, except schaod
full diameter with drilling mud circulated with a suitable pump oyvastewatetreatment plant wells:
with temporary outer casing. When temporary outer casing pipe 1. An upper enlayed drillhole at least 2 inchesder in diam
is used, it shall be removed after the sealing process. An upetarthan the nominal diameter of the well casing pipe, shall be
enlargeddrillhole may be constructed to accommodate the settingnstructedaccording to pai(a) to a minimum depth as follows:

1. Upper enlarged drilthole constructed by 2. Temporary outer casing set in outer 3. F well casing installed.

circulating drilling mud. drilihole and upper enlarged drilihole
\ extended into bedrock.

Outer drillhole

(2" targer dia.
-, casing)

drillhole

4. The permanent well casing Is grouted in

6. The temporary outer casing s pulled and
removed following grouting.

grout

Figure2. Required rotary method for constructing and sealing uppeged]drillholes to enable the setting and removal of a temporary outer casing in bedrock wells
overlain by unconsolidated caving material.
a. To the top of firm bedrock when the depth to firm bedrock b. To the depth of the well casing pipe setting, but nottless
is 40 feet or more, 30 feet or more for sandstone; 40 feet, 30 feefor sandstone, when the depth to bedrock is less
than40 feet, less than 30 feet for sandstone; or
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c. To the depth of well casing pipe setting, but not less than NR 812.15 Flowing wells. (1) When aflowing well is
60 feet when the depth fom limestone or dolomite is less thanconstructedin an area where theell driller or well constructor
10 feet below the ground surface. knowsflowing wells exist, flow of water up the outsidéthe well
2. The steelvell casing pipe shall be set to the bottom of theasingpipe shall be prevented. Flowing well construction shall
upperenlaged drillhole and driven to a firm sdatthe bedrock. complywith the requirements of ss. NR 812.12 to 812.14, iaclud
3. The annular space between the uppergedadrillhole and ing Tables | to IVand the additional requirementssoib. (2) and
thewell casing pipe majpe sealed with drilling mud and cuttings(3). Flowing wells may occur in the following areas:
havinga mud weight of at least Jpounds per gallon or with neat () The aquifer is not confineand is in a dischge area, usu

cementgrout, according to the requirements of s. NR 812.29”y near a riverlake or stream as depicted in figure 3; or

exceptthat only neat cement grout shall be usdénever the top . ) L
of bedrock is encountered above the 40-foot depth, above fhéb) The aquifer is confined by an overlying impermeable geo

30—footdepth for sandstone, or whenever the uppergadadrils  109iC formatiqn as depicted in figure 4. _ _
hole extends more than 5 feiato the top of the bedrock forma  (2) A flowing well shall meet the construction requirements
tion. of sub. (3) with the following modifications:

4. When the diameter of the upper egtat drillhole is less  (a) If the flowing well is a potable high capacischool or
than4 mg:hes ]agjer in diameter 'thath.e nominal diameter of t.he wastewatetreatment plant well:
well casing pipe, the well casing pipe stiadl assembled with 1. The reference depth to the aquifer is 60 feet rather than 40

weldedjoints and thesealing material shall be placed using ap, o
e . feet or 30 feet for sandstone, except when theiwélstalled for
approvedpressure method as specified in s. NR 812.20 (2) (). wastewatetreatment plant that has a treatment pond or lagoon

e o] etter My ludge beds on the propeye rference depth o the aqurer
. ; - is eet.
1. An upper enlared drillhole at least 3 inchesdar in diam 2. The upper enlged drillhole shalbe 3 inches lager in

eterthan the outsiddiameter of the well casing pipe or the outsidg_ ; X . >
diameterof the well casing pipe couplings, if usstiall be con iameterthan the outside diameter of tivell casing pipe or the

structedaccording to para) to a minimum depth of: outside diameter of the well casing pipe couplings, if used.
a. 60 feet or to the depth of bedrock if the tfbedrock is 3. The annular space shall be sealed with cement grout as
morethan 60 feet below the ground surface; or specifiedin s. NR 812.20.

b. 100 feeif the well is to supply water for a wastewater treat (b) If the flowing well is a sandstone bedrock well, and is a
mentplant and there is a treatment pond or lagoon on sludge badapotablehigh capacity well or a low capacity well, except for
onthe property schooland wastewater treatment plant wells, the reference depth

2. The well casing pipe shall be set to the bottom of the upperthe sandstone bedrock aquifer is 30 feet rather than 40 feet as
enlargeddrillhole and driven to a firm seat in the bedrock. for other types of bedrock.

3. The annular space between the uppergetedrillnole and ~ (3) A flowing well shall be constructed according to the
the permanent well casing pipe shall be sealed with neat cemgiiuirementwf this subsection as follows:

grout,according to the requirements in s. NR 812.20. if fined Flowi I di
History: Cr. RegisterJanuary1991, No. 421, &12-1-91: am. (1) (n 2., (h), (), . (& Aquifer not confined Flowing wells constructed in areas
(2) (@) 1. d., (3) (b) and (c), Regist&eptemberl 994, No. 465, &10-1-94. wherethe aquifer is not confined shall benstructed as follows:

1,\’“
N
N 1 gt

Figure3. A flowing well in an unconfined aquifer
1. When the flowing well is constructed using percussiotiatedmaterial shall be constructed with temporary outer caaing
methods: least4 inches lager in diameter than the nominal diameter of the
a. An upper enlayed drillhole shall be constructedny por  well casing pipe. If, for bedrock wells, the top of bedrock is less
tion of the upper enlged drillhole constructed into unconsoli than40 feet from the ground surface or lésan 30 feet for sard
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stone,the temporary outer casing shall be driven with a drivenstalledsurrounding the bottom of the well casing pipe. The well
shoeto a firm seat in the top of bedrock, and the remaindtveof casing pipe shall be driven with a drive-shoe to a firm seat into the
upperenlaged drillhole shall be constructed the same diameter @p of bedrock and the required neat cement grout shall be pumped
theinside diameter of the temporary outer casing. througha conductor (tremie) pipe.

b. When the well casing pipe is set to the bottom of the ttmpo 5 \when a flowing well is constructed using rotary methods,

rary outer casing and drivethrough unconsolidated material, q : :
eitherinto an unconsolidated aquifer to the top of a bedrock heavydrilling mud having a mud weight of at leastdounds per

aquifer,the temporary outer casing shall be filled up to within 1gallon shaI_I be circulated during the construction of the upper
feetof the ground surface with a clay smdium bentonite slurry enlargeddrillhole.
andcuttingshaving a mud weight of at least fiounds per gallon  (b) Aquifer is confined, is merthan 40 feet é&m the gound
throughoutthe driving. surface and the confining bed is unconsolidatetbwing wells

¢. When the upper entgad drillhole extends mothan 5 feet constructedn areas where the aquifer is confined, is more than 40
into the topof bedrock and there is a strong flow up the drillholdeetfrom the ground surface and the confining bed is uncensoli
the flow up the annular space shall be reduced with a packiated, usually clay or hard pan, shall be constructed as follows:

Flowing well—confined conditions

Figure4. A flowing well in a confined aquifer

1. When such a flowingvell is constructed using percussion b. An outer upper enlged drillhole at least 2 inchesdar in
methods: diameterthanthe nominal diameter of the outer well casing pipe

a. As depicted in figures 5 and 6, a temporary outer casingfgllbe constructed, by circulatirgilling mud, from the ground
least4 inches lager in diameter than the nominal diameter of theurfaceto about halfwayif known, through the unconsolidated
permanentvell casing pipe shable driven, while drilling, about confiningbed, but to a depthot less than the depth required by
halfway, if known, through the unconsolidated confining bed, bdi@blesl to IV.
notless than the depth required iables | to IV c. An outer well casing pipe meeting the specifications of

b. The well casing pipe, with drive—shoe, shall be set to themporaryouter casing described in s. NR 812.17 and assembled
bottom of the temporary outer casing and driven, while drillingyith welded joints shall be set to the bottom of the outer upper
throughthe remainder of the confining bed and either into thenlargeddrillhole. Threaded and coupled well casing pipe may
unconsolidatecaquifer or to the top of a bedrock aquifefhe be used if the upper enlged drillhole is constructed 4 inches
annularspace shall be filled up to within 10 feet of the ground suargerin diameter than the nominal diameter of the well casing
facewith a clay or sodium bentonite slurry and cuttings with pipe. The annular space shall be sealed according tetfugre
mudweightof at least 1 pounds per gallon during the driving ofmentsof s. NR 812.20 with clay or sodiubentonite slurry and
the well casing pipe. Thannular space shall be subsequentlguttingshaving a mud weight of at least pounds per gallon, or
sealedas specified in dbles | to IV with neat cement grout or with neat cement grout.
with a clay or sodium bentonite slurry according to the reguire  d. An inner upper enlged drillhole, the same diameter as the
mentsof s. NR 812.20. inside diameter of the outer well casing pipe, shall be constructed,

c. The well shall be completed in the manner prescribed liyy circulating drillingmud and cuttings with a mud weight of at
Tablesl to IV and ssNR 812.12 to 812.14, and the temporaryeastll pounds per gallon, through the remainder ofitheonsol
outercasing shall be removed, if possible, during the sealing of tldatedconfining bed and either into an unconsolidated aquifer or

annularspace. to the top of a bedrock aquifer
2. When such a flowing well is constructed using rotary meth e, The inner well casing pipe shall have a nominal diameter
ods: 2 inches smaller than the nominal diameter ofatlier well casing

a. As depicted idigures 7 and 8, the well shall be constructedipe, shall meet s. NR 812.17 andbile V requirements and shall
double—casedThe size of the inner well casing pipe shall haviee set to the bottom of the inner upper egéar drillhole, and, if
anominal diameter not less than 4 inches for unconsolidated wéitie aquifer is bedrock, driven tofiam seat with a drive—shoe. The
andnot less than 6 inches for bedrock wells. annularspace may be sealed with tiélling mud and cuttings or
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with neat cement grout, except when the inner uppergadar a. As depicted in figure 9, a temporary outer casing at least
drillhole extends more than 5 feet iriedrock, in which case the 4 inches lager in diameter than the nominal diameitthe well
annularspace shall be sealed with neat cement grout accordingsingpipe shall be driven, while drilling, from the ground surface

therequirements of s. NR 812.20. to a firm seat in the top of bedrock confining bed.
f. The well shallbbe completed in the manner prescribed in  b. An upper enlayed drillhole the same diameter as the inside
Tablesl to IV and by s. NR 812.14. diameterof the temporary outerasing shall be constructed from

(c) Aquifer is confined, is merthan 40 feet ém the gound thebottom of the temporary outer casing about halfifdgown,
surfaceand the confining bed is bemik. Flowing wells con through the bedrock confining bed.The depth of this upper
structedin areas where the aquifer is confined, is more than 40 feslargeddrillhole may not be less than the depth required in
from the ground surface and where the confirbieg is bedrock Tablesl to IV.

shall be constructed as follows: c. The well casing pipe with a drive shoe shall be set to the
1. When such a flowingvell is constructed using percussiorbottomof the upper enlged drillhole and driven to a firm seat in
methods: the bedrock confining bed.
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d. The annular space shall be sealed with neat cement gnwetl casing pipe through the remainder of the confining bed into
accordingto the requirements of KR 812.20 and the temporarythe bedrock aquifer
outercasing shall be removed if possible. f. For confined aquifers under high artesian pressure that pro
e. After waiting 24 hours following grouting, lower drillhole ducea flow from the well greater than or equal to 70 gallons per
the same diameter of the inside diameter of the permanent walhute, the department recommends thaficav pipe meeting
casingpipe shall be constructed fraime bottom of the permanentTableV requirements be installed watertight with a packer from
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the bottom of the well casing pip least 10 feet into the aquifer NR 812.16 Gravel-pack well construction. (1) Con-

to prevent the erosivaction of the water entering the well so asiTions. Gravel-pack well constructiamay be used under any

to reduce the danger of water cutting a channel around the wilthe following conditions:

casingpipe. Inaddition, the department recommends that a suit (a) In an unconsolidatetbrmation well when the natural

ablepiping arrangement, with a watertight packer or seal, be pfermationcomprising the aquifer is very fine grained or when the

videdfor the top of thevell casing pipe to prevent excess pressugguiferformation is highly variable in size.

build—upor unnecessary flow or loss of artesian pressure. (b) In loosely-cemented sandstone aquifers that require
g. The department recommends that a flow pipdessribed screeningo prevent sand pumping conditions.

in subd. 1. f. also be installed when the confining bed produees tur (¢) |n badly fractured or decomposed crystalline bedrock

bid water ' ' _ formations.
2. When such a flowing well is constructed using rotary meth (2) MareriaL. The gravel or coarse sand to be used for the
ods: gravel-paclkshall be uniformly graded, well rounded, washed and

a. As depicted in figure 10, an upper egiat drillhole at least sterilizedsilica—based rock gravel or coarse sand, shaftdss
2 inches lager in diameter than the nominal diametethe well from other materiabnd shall comply with the requirements of
casingpipe shall be constructedbout halfwayif known, through AWWA A100-84, section 6. The size of the gravel-pack should
the bedrock confining bed. The depth of the upper gathdrill  be based on a sieve analysis of the aquifer material. The 70%
hole may not be less than that required laypl€s | to IV retainedsize of thegravel-pack shall be 4 to 6 times greater than
b. Thewell casing pipe assembled with welded joints shall §B€ 70% retained size of the aquifer sample. The uniforouigf
setto the bottom of thepper enlaged drillhole and driven to a ficient of the gravel-pack may not exceed 2.5.
firm seat in the bedrock confining bedhreaded and coupled ~ (3) ScREENs. Screens to be placed in gravel-pack wells shall
well casing pipe may be used if the upper geldrdrillhole is con  havea set of centering guides e top and bottom of the screen
structed4 inches lager in diameter than the nominal diameier to ensure an evegravel-pack.The screen slot openings shall be

the well casing pipe. sizedto retain 90% of the gravel-pack.

c. The annular space shall be sealed with cemiengrout (&) Sceen type.Screens installed within gravel-packsrion
by using an approved pressure metacdordingto the require  Potablehigh capacity wells and for low capacity wells, including
mentsof s. NR 812.20. schooland wastewater treatment plant wells, shall be continuous—

: -slot. Screens for potable high capacity wells shall be continuous—
metﬂb&ggu\/ivrilrhwsem?! lgfe Sz%rgplletgdtgc; ording to the percuss@ ot, V-shaped wire wrap on a rod base. As an alternative, lou

. i vered,shutter-typescreens may be used with gravel-packs for
(d) Aquifer is confined and less than 40 feentfrthe gound = gy type of well provided thegre designed and installed in a man
surface. When flowing wells are constructed in areas where th\r sych thatwater from the well is practicably free of sand.
aquiferis confined and lies less than 40 feet below the grourd Sdreenselection for dewatering wells is optional.
face,the wells shall be douple—cased as follows: (b) Sceen material. For potable wells, the screematerial
1. An upper enlaged drillhole shall be constructed footh  shajlbe stainless steel, evergdmonel or brass. Brass screarsy
the outer well casing pipe and the inner well casing pipe. The sig6t have a lead content of more than 8%. Low carbon stémior
of the upper enlged drillholes for both the outer and inner welkarhonsteel-galvanized screens may also be used for nonpotable

casingpipes and the methods of their construction are the sameg@fis, but burlap other oganic material may not be used as a
describedn pars. (b) and (c) when the aquifer is greater than 4fler wrap surrounding screens.

feet below the ground surface. - (c) Method of saenattachment. The screen may either be
2. The outer well casing pipe shall extend about halfwayermanentlyweldedor threaded onto the bottom of the well-cas
throughthe overlying confining bed arehall be sealed in place ing pipe or may be installed with the telescope method.
accordingto the grouting and sealing requirements of s. NR "4y p acement. The gravel-pack shall be placed through an
812.20. If the confining beds bedrock, the portion of the upperagequatelysized metal conductor pipe placed in the annular
enlargeddrillhole constructed into the overlying unconsolidatedyace The gravel-packhall surround the entire screen and shall
materialabove the confining bed shall be constructed by drivingyieng at least 2 feet above the top of the screen. At IBagiat
while drilling, a temporary outer casing to the top of the confining,gseal shall be placed upon the top ofghavel-pack to pre
bed. The outer well casing pipe shall meet, at a minimum, tgntthe required annular space sealing maténah entering the
specificationsfor temporary outer casing of s. NR 812.17 (1) (&}ravel-pack. The gravel-pack may not extend closer to the
3. The inner well casing pipe shall extend into the aquifer roundsurface tharthe minimum depth for the upper emgjad
a depth not less than the depth requiredainlds | to IV It shall  drillhole specified in &bles | to IV
be set in the inner upper engged drillhole, driven to firm seat if  (5) Thickness. To allow for adequate well development the
in bedrock and shall beealed in place according to the groutingiepartmentecommendshat the gravel-pack not exceed 4 inches
andsealing requirements of s. NR 812.20. in thickness, on one side. The gravel-pack mayadess than
4. The methods of placement of the outer and inner well casinches in thickness, on one side. The diameter of the upper
ing pipes shall also be the sar® described in pars. (b) and (cenlargeddrillhole shall be sized to accommodate the thickness of
for those cases where the aquifer is encountered at agtepter the gravel-pack.

than40 feet below the ground surface. History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (3) (a), Register
. . . . . September1994, No. 465, &f10-1-94.
5. The size of the inner well casing pipe shall have a nominal
diametemot less than 4 inches for unconsolidated formatiels NR 812.17 Well casing and heat exchange pipe,
andnot less than 6 inches for bedrock wells. liner pipe and materials. (1) GENerAL. Well and heat

6. When the confining bed Ianestone or dolomite and lies exchangarillhole casing pipe, heat exchange loop pipe, and liner
10feet or less below the ground surface, the inner uppegedlar pipe shall be ne, unused, and nonreclaimed pipe except as-speci
drillhole and the inner well casing pipe shall extend to at least thied in s.NR 812.26 (5). The pipe shall meet ASTM or API stan
60-footdepth. dardsand shall also meet the following requirements:

(b)HZis;org;] dCFn_giergigteéézn;ggégegr%bggégilN‘gﬁ%?&gg- 1(22; ngR (i)s(iggg-), (a) Temporary casingTemporary casing pipe for all weksd

.e. igure 6, i , No. , -1-94, —-099: ; ; ; i

r. and recr. Figures (5) (b) L., (6) (b) 1, (7) (b) 2. (9) (©) 1.. (10) (c)Register h€atexchange drillholes, or well casing pipe greater than 12—inch
14

September2014 No. 705, eff. 10-1-14. diameterusedfor nonpotable wells may be a lighter weight steel
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pipethan specified for a given diameter iable /' Pipe for non 5. Pipe with coatings containing contaminants on the inside
potablewells greater than 12-inch diameter shall hareramum  of the pipe.
wall thickness of at least 0.250 inches and betablgthstand the 6. P|peW|th heavy Coatings of paint on the outside of the p|pe

structuralstress imposed by construction conditions. Thermo (d) Marking requirements Each length of well casing pipe 2

plastic pipe meeting the minimum requirements of sub. (3) May posq jager in diameter shall meet the requirementsainld

be used for temporargasing for heat exchange drillholes in Cavy/ and shalllgbe legibly marked in conformanc?e with the ASTM or
N9 form.atlons.. . L APl marking specifications including color identification in the
_(b) Pipe for liners. Liner pipe installed solely to seafafcav o of bands. Except where identified in this subdivision, each
ing or sloughing zone in a well or heat exchange drillhole shall gthof pipe shall show the manufactusename or trademark;
new, unused and nonreclaimed steel or thermoplastic pipe. Stgefr marking or API monogram, specification number and
pipe shall also meet the specifications @lble V except that g ade;diameter in inches; wall thickness or weight in poypets
may have a lesser wall thicknetigan what is required inéble V' oot whether seamless welded and type of weld. Specific well
for the diameter of pipe used. Steel pipe for Sinefts shall have  c4gingpipe marking requirements are as follows:

aminimum wall thickness of 0.216 inches. The pipe may have t%e 1. ASTM A 53: manufacturés name omark: ASTM desig

largestpractical diameter allowing installation in the well. When i ficati b d arade: ahufact
thermoplastigipe is used for such liners, it shall meet the min['210N. SPECITiCAlion number and grade,processanutacture,

mumiequreenis of suh 5. Lne b used n all aner siUEETLCLSIEeq (e ) et ressiance _wekier i
tions shall meet the specifications iable V for steel pipe or the t XXS for doubl ’t t ' '
requirement®f sub. (3), and theement grout annular space sear'ong or double extra strong.

thicknessfor thermoplastic pipe may not exceed 1-itiéhes. 2. ASTM A 106: manufacturés name omark; ASTM desig
For the requirements for the installation of liner pipe see s. NRtionand specification number; schedule number; hydrostatic
812.21. testpressure when tested, the letters “NH” when not tested;sym

| bol “S” if the section of pipe conforms to theupplementary
equirementdor chemical compositiortransverse tension and

(2) STEEL WELL CASING PIPE. (a) Specifications. Steel well lattening tests and metal structure and etching tests;weight of

casingpipe shall have the dimensions and weights specified Ripe if pipe is greater than 4 inches in diameter .
TableV except as exempted gub. (1) (a) and (b). ASTMA 120 3. ASTM A 589: manufacturés name omark; ASTM desig
pipe may not be used. &V casing pipe used in initial well con nation, specification number and grade; wall thickness; nominal
structionor liner pipe used for reconstruction of a well with wate®! outside diameteprocess of manufacture, butt-welded, elec
containing contaminant levels exceeding the drinking water stdfc-resistance—weldedyr seamless; grade, foygde |—Drive
dardsin s. NR 812.06 shall be new steel pipe meeting omieeof Pipe;typenumber Type |—Drive Pipe, Fpe Il—Water-Well

(c) Diameter uniformity Within any separate string of wel
casingpipe, all lengths of pipased shall be of the same diameteg

following standards: Reamedand Drifted Pipe, Jipe Ill—Driven Well Pipe.
1. ASTM A 53; 4. API 5A, API 5AX, API 5L and API 5LX: manufacturer
2. ASTM A 106; nameor mark; APl monogram and specification; size, outside

Note: The ASTM specification for A 120 well casing pipe was withdrawn in 10g7diameterweight per fOOt;_ grade of pipe; process of manUfaCturef
3. ASTM A 589—Type |, Grade A or B—jipe II, Grade A, Sfor seamles< for electric weld, and F for butt weld pipe; hydro

Type lll—driven well pipe; statictest pressure.
4. API5CT 5. API 5D: manufacturés name or mark; API specification;
5. API 5D or Compatiblestandards; Unfinished pipe (UF), if plain—ei®ize

andweight designation; Grade.

; - 6. API 5L: manufacturés name or mark; API specification;

(b) Water well driller, heat exchange driller; well constructor . e h g SFE S

responsibilities. Well and heat exchange drillers and welCompatiblestandards; Size and weight designation; Grede;
(ﬂessof manufacture, $r seamless, E for electric weld, F for eon

constructorsnaynot use unmarked or inadequately marked Wet —weldive: Heat treat t bol: Hvdrostatic test
or heat exchange drillhole casing pipe for permangiitor heat tInUous—-weldpipe; Heat treatment symbol; Hydrostatic test-pres
sure,if higher than standard pressure.

exchangddrillhole casing pipe. It ishe well and heat exchange o
driller's or well constructds responsibility to use well casing 7. API5CT manufacturés name or mark; API specification;
pipethat meets the requirements of this chaptée well and heat CompatibleStandards; Unfinished pipe (UF), if plain-end; Size
exchangadriller or well constructor shall examine all shipment@nd weight designation; Grade; Process of manufactuest T
of well or heat exchange drillhole casing pipe received and shaliessureType of thread (if used); Heat treatment.

rejectany defective length of pipe areturn it to the manufacturer Note: The listed ASTM and API specifications are available for inspection at the
ices of the department oftural resources, the secretary of state, and the legisla

2 : o)
0!’ suppller When th,e well and heat ,eXChange_ ,dn”hOIe Cas'nJe reference bureau and may be obtained for personal use from the Ameriean Soci
pipe or the pipe markings are of questionatdadition, the well ety for Testing andMaterials, 1916 Race Street, Philadelphia, Pennsylvania 19103

and heat exchange driller or well constructor shall supply thpadthe American Petroleum Institute, Publicatand Distribution Section, 1220 L

departmentith the manufacturés mill certification papers list SteetNorthwest, Vishington, D.C. 20005. o

ing the pipe specifications including the heat numbers. (e) Assembly and installatiorWhen steel well casing pipe is
(c) Defective pipeMell and heat exchange drillhole casing 0plr_lven or installed it shall be accomplished in a manner such that

heatexchange loop pipe may be inspected bylégartment. Any injury to the well casing pipe does mesult which may &éct the

defectivelength may be rejected by the department andmoay 9uality of the water supply Steelwell casing pipe shall be
be used in well construction. Reject pipe may include: assembledvatertight by correctly mated, recessed type couplings
1. Pipe with girth welded joints: havingthe weights and diameters as listedabl€ V or by means

of joints welded in accordance with the specifications in the

6. APISL.

2. Pipe with welded patches; _ _ AmericanWelding Society manual, WS D10.12-89, “Recom
3. Pipe not conforming to the marking requirementpaf mendedPractices and Procedures foeMing Low Carbon Steel
(d); Pipe.” No other means of assembly may be used without approval.

4. Pipe with defects, such as cracks, open welds, partial@teelwell casing pipe to be assembled with welded joints shall
incompletewelds, open seams, laminations in pipe wall whicthavebeveled ends. The weld shall fill the bevel. The department
exceed12-1/2% of wallthickness, or slivers which exceedrecommendshat a minimum of 2 welding passes be made for any
12-1/2%of wall thickness. pipe having a diameter lger than 7 inch outside diameter
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(3) THERMOPLASTICWELL CASING PIPE. (@) Pipe and material 5. Prior to use the thermoplastic well casing pipe shall be
specifications: 1. Thermoplastic wettasingpipe and couplings inspectedor defects. Pipe with defects shall notused for per
shall be new polyvinyl chloridgPVC) or acrylonitrile-buta manentwell casing pipe.
diene-styrene(ABS) material produced t@nd meeting the 6. The thermoplastic pipe shall be assembled with either
ASTM F 480 standard and shall have a standard dimension rétish-threadedoints, integral-bell solvent-cemented joints or
(SDR)of 21, 17 or 13.5. Styrene-rubber thermoplastic wel casne-piecesolvent cemented couplings in a manner accoriding
ing pipe, including ASTM F 480 may not be used. the specifications in ASTM F 480. A permanent tag bearing the

2. The nominal well casing pipe diameter shall be at leasf#eSsage“plastievell casing” shall be attached to the top of the
inches. well casing pipe, the full pitless unit, or the riser pipe extending

. . . . . from a short-model pitless unit.

3. The thermoplastic well casing pipe, pipe coupllngél,p - L
cementprimer and other components used shall be apprioved Zh \;\/trp]enbthe_rndwoplastlc d‘."’e” CaSl_'Fllpirl]S etﬁtendedlabtc_)ve the
well casing pipe irpotable water supplies by the NSF Standa p” bo et W'ed pump 'SC?‘I pIpe, the el_'mc:jp atls 'f pipe
Numberl4 as it relates to well casing pipeaorapproved equiva Zx?en d?nCOS tﬁ'g‘teo "c])fathpeumgrmoouslgls'?irg oivzrsme steel pipe
lent organization. Approvabf alternate aganizations shall be g . P P PIPE. .
basedbn demonstration of unbiased and appropriate testing-meth 8- The listed ASTM andNSF standards are available for
odsat least as stringent as NSF methods Inspectionat the diices of the department of natural resources, the

4. The well ancheat exchange driIIhoIé casing pipe shall b%ggrgta(rj)fof state andl the I(f'—:gislattri]vepr\efergncesbur(_ae:u,fant%t_may

s ) -l ainedfor personal use from the American Society festing

T et o e e e 10 Waloa, 1616 ace Stet Phiadolhia. Femnayhani

oL 11 3 ot d and from the National Sanitation Foundati@sfihgLabo
nomlnal_5|ze; standar_d dlm%nswatlo or §chedule numl_oer; tyPeratories,inc.: PO. Box 1468, Ann ArbgmM| 48106.
of material; the wording — “well casing” -fellowed by impact  note: The requirements for the installation of pitless adapters, pitlessamnits
classification;designation “ASTM F 480" including year of issueabove—groundischages for wells constructed with thermoplastic well casing pipe

i i i i i~narein s. NR 812.31 (4).
e e b, et 0 o R . QS 5L 4711 () ) )
) (a), (b), (c) (intro.) and 3., (3) (a) 1. and 6.,(@) (c), (2) (c). and (d) 5. to 7., renum.
manufacture,lot number and date of manufacture; and th% gd) R1. a. tto csi. arsd (L) tgé)geA(ZN) (d‘)1 615- tgféllbagd 9(g) and ?m- (2)( é;i)( 1)-8an(2%-, r
H H ., RegIs eptem , NO. , —1— orrection in a) o. made

NSF-WC deSIQnatlon or other approved Iaboratsr;seal or unders. 193.9?(4)p(b) 6.,eStats., Register July 2010 l\;l:o. 65513-096: am. (title),
mark. (1), (2) (b), (c) (intro.), (3) (a) 4. Register September 2014 No. 705, &f-1-14.

TABLE V
MINIMUM STEEL WELL CASING PIPE AND COUPLING WEIGHTS AND DIMENSIONS

REAMED & DRIFTED
WELL CASING PIPE COUPLINGS
Size Weight in Pounds per Foot Thickness In Incheg Diameter In Incheg  Diameter & Length
Threaded & Coupled! Plain End
Potable Potable Potable
Hi Caps, Hi Caps, Hi Caps, External
Diameter| Low  Schools &| Low  Schools, & Schools& Diameter  Length In
Ininches| Caps WWTP's | Caps WWTP’s WWTP’s | External Internal Inches Inches
1 1.70 1.68 .133 1.315 1.049 1.576 2-5/8
1-1/4 2.30 2.27 .140 1.660 1.380 1.900 2-3/4
1-1/2 2.75 2.72 .145 1.900 1.610 2.200 2-3/4
2 3.75 3.65 .154 2.375 2.067 2.750 2-7/8
2-1/2 5.90 5.79 .203 2.875 2.469 3.250 3-15/16
3 7.70 7.58 .216 3.500 | 3.068 4.000 4-1/16
3-1/2 9.25 9.11 .226 4.000 | 3.548 4.625 4-3/16
4 11.00 10.79 .237 4500 | 4.026 5.200 4-5/16
5 15.00 14.62 .258 5.563 5.047 6.296 4-1/2
6 19.45 18.97 .280 6.625 6.065 7.390 4-11/16
6-5/8 OD| 20.00 19.49 .288 6.625 6.049 7.390 4-11/16
7 OD 23.00 22.63 .317 7.000 | 6.366 7.657 4-11/16
8 25.55 29.35 24.70 28.55 277 0.322 8.625 | 8.071 9.625 5-1/16
10 35.75 41.85 34.25 40.48 .307 0.365 10.750| 10.136 11.750 5-9/16
12 45.45 51.15 43.77 49.56 .330 0.375 12.750| 12.090 14.000 5-15/16
14 OD 57.00 54.57 .375 14.000 | 13.250 15.000 6-3/8
16 OD 65.30 62.58 .375 16.000 | 15.250 17.000 6-3/4
18 OD 73.00 70.59 .375 18.000 | 17.250 19.000 7-1/8
20 OD 81.00 78.60 .375 20.000 | 19.250 21.000 7-5/8
22 OD 114.81 .500 22.000 | 21.000
24 OD 125.49 .500 24.000 | 23.000

Note: The weight of threaded and coupled well casing pipe includes the weight of the coupling.
Note: Two—-inch diameter or smaller well casing pipe couplings shall have at ledst threadsper inch. Lager diameter couplings shall have at least 8 threads per
inch.
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Note: WWTP means wastewater treatment plant.

Note: The internal diameter of API 5CT and API 5D, 4 and 5-inch diameter pipe is significantly smaller than the listed diameter indicated in the above table. When
using these pipes, care should be taken to ensure that the pump to be installed in the well can be set and removditwishout dif

NR 812.18 Welding procedures. (1) Welding proce 6. When diner pipe is installed for the purpose of preventing
duresfor plainend well casing pipe shall be made watertight iwatercontaining contaminantsith levels exceeding the drinking
accordancavith the specifications in the Americarelifing Soci  waterstandards of s. NR 812.06 from entering the well.
ety manual, AVS D10.12-89, “Recommended Practices Rrw 7. Of heat exchange drillholesgibtable water or an approved
ceduredfor Welding Low Carbon Steel Pipe”. &N casing pipe fluid is continuously circulated in the logjpe until heat of hydra
to be welded shall conform to the specifications.dfiR 812.17 tion subsides to a safe level below teenperature of potential
(2). Welding procedures for pitless adapter connections to wejbp pipe deformation.
casingpipe shall be madeatertight in accordance with welding  (b) Concrete(sand-cement) gut. Concrete (sand-cement)
proceduresn the AVS Structural Wlding Code, WS D1.1. groutshall consist of a mixture of cement, sand and water in the

(2) Thereferenced WS manuals are incorporated by referproportionof one bag of Portland cement, 94 pounds, ASTM C
ence. They are available for inspection at the department, the g0, Type | or API-10A, Class A; a cubic foot of dry sand and 5
islative reference bureau and the secretargtafe$ ofice and to 6 gallons of clean water from a knowafe and uncontaminated
may be obtained for personal use frahve American WIlding source. The sand shall meet the specifications for use in Portland
Society,PO. Box 351040, Miami, Florida 33135. cementconcrete. Concref@and—-cement) grout shall be placed

(3) Fusionwelding connection for vertical heat exchange pipvith a conductor (tremie) pipe. Approval is required for the use
ing shall be done using socket fusion, saddle fusidoutt fusion ~of concrete grout. Approval for the use of concrete grout may be
type, in accordance with pipe manufactugenstructions or as grantedwhen an excessive loss of circulation in grouting with neat
referencedn ASTM D 2610, D 2683 and D2657. Joint surfacegementgrout occurs.
shallbe clean and moisture free. (c) Sodium bentonite water slurry (drillimpud and cuttings).

History: Cr. RegisterJanuary1991, No. 421, &f2-1-91;correction made under Sodium bentonite water slurry (drilling mud and cuttings). A

s.13.92 (4) (b) 6., Stats., Register July 2010 No. €35;13-096: cr (3) Register H : T :
September2014 No. 705, eff. 10-1-14; cagction in numbering (1), (2) made sodiumbentonite water slurry (drilling mud aredttings) may be

under s. 13.92 (4) (b) 1., Stats., Register September 2014. usedas sealing material in unconsolidated formation weltsedr
) ) rock wells, provided depth to a bedrock formation or other well
NR 812.19 Well plumbness and alignment.  Well drill-  constructiorrequirements indbles Ito IV do not specify the use

ersand well constructors shall construct drilledlls to comply  of neat cement grout and the well is not a potable bégtacity

with the well plumbness and alignment requireméntie depth  schoolor wastewater treatment plant welA mud weight of at

to whichthe permanent pump will be set plus 25% of that deptfgast11 pounds per gallon is required. Normal drilling neirdu-

Whena well is less than 100 feet deep, the allowable deviatigfteqduring the construction of wells may not meet this reguire

from plumb of the well centerlinehall be proportional to wells mentfor sealing unless additional drilittings are added to the

100feet deep. _ slurry. Sodiumbentonite water slurry (drilling mud and cuttings)
gll) P{-#“i%NESSh Lhe P'}[men?;equ'flfmems apply 0_?2/ 1% not allowed for grouting of heat exchange drillholes.

WEIIS Wi —Inch diameter and ger well casing pipé. "€ () Clay slurry Clay slurry is a fluid mixture of wateclean

deviationper 100 feet of well depth from plumb of the cetitez nat(iv)e or gpproyed cgmmeycial clay; amtil cutting?CCIay

of the well may not exceed 75% of the well diameter slurry may be used as an annular space sealing material for low
(2) ALIGNMENT. (a) Wells shall allow the free passage of theapacitywells constructed with percussion methods, except for

pumpto be permanently installed the well to the depth of pump bedrock wells where the upper enled drillhole extends more

settingplus 25% of that depth. than5 feet into thebedrock or when the bedrock is encountered
(b) Wells with bends which prevent setting a lineshaft turbinat a depth of less than 40 feet, 30 feet for sandstonesxargt

pumpto the desired pump or pump bowls setting, plus 25% of tHat school and wastewater treatment plant wells. The clay slurry

depth, such that bendingf the pump bowls or pump columnshallhave amud weight of at leastllpounds per gallon. Clay

causeslamage to the bearingsill not be accepted by the depart slurry is not allowed for grouting of heat exchange drillholes.

mentunless accepted by the owner of the well. (e) Sodium bentoniteA sodium bentonite grout may be used
History: Cr. RegisterJanuary1991, No. 421, &2-1-91. asa sealing material for heat exchange drillholes, if a minimum

. . of a 20 percent solids mixture is maintained as per manufacturer

NR 812.20 Grouting and sealing. (1) GROUTING AND  gpecifications.

SEALING MATERIALS. (@) Neat cemengrout. Neat cement grout (5 5qjym bentonite (bentonite-sandpgt. Sodium benton

shall consist of a mixture of cemeahd water in the proportion ite grout may be mixed with clean silica sanito a ratio of a 5

of one bag of Portland cement, 94 pounds, ASTM C 1908 T 15 1 mixture of silica sand tbentonite grout, for grouting heat

or API-10A, Class A; and 5 to 6 gallons of clean water from & -hangedrillholes. Highermix ratios must receive prior

known safe and uncontaminated sour&@wdered bentonite May 5oy alfrom the department before being used. Clean silica sand

be added up to a ratio of 5 pounds per 94-pound bag of cem@ﬁg” consist of silica sand witBO percent or more of the sand

Ingredients to increase fluiditycontrol shrinkage diime of set .. \1arthan 0.017 inch (passing U.S. Sieve #50) in size

may be used only with approvaNeat cement grout shall be use(? (g) Cement (cement-bentonite)agtt. A cement (cement—

to seal the annular space: bentonite)premix product may be used a sealing material for

1. Of low capacity wells when the uppamlaged drillhole is ; [P
constructednore than 5 feet into a bedrock formation, BZ?:S)JCSZ?QS%{QEO'S%ZH |rt]c|)st ﬁﬁgr&\g? C?V)\ﬁ]dr:gg.rtment before

2. Of low capacity bedrock wells when bedrock is eneoun () carhon (carbon-bentonite) gut. A carbon-bentonite
teredwithin 40 feet otthe ground surface or within 30 feet of th‘?)remix product may be used as a sealimgterial for heat
groundsurface if the bedrock is sandstone, exchangedrillholes if it is approved by the department before

3. Of potable high capacity wells, beingused. Drillers shall not mix their own ratio.
4. Of school wells, (2) CEMENT GROUTING PROCEDURE REQUIREMENTS. The
5. Of wastewater treatment plant wells, approvedcement grouting procedure is as follows:
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(a) Neat cement grout shédde placed from the bottom of the (a) Conductor (temie) pipe—gravity As depicted in figurell,
openannularspace up to the ground surface using one of the meginout material may flowby gravity through a funnel or hopper

odsdescribed in sub. (3). connectedo a conductor pipe. The conductor (tremie) pipe shall
(b) Conductor (tremie) pipe used for cement grouting shall g lowered to the bottom of the annular space to be grouted and
any of the following: the groutmaterial placed from the bottom up. The end of the con

ductorpipe shall be kept subnged in the grout at all times. This
. . . ) ethodmay beused only when the upper emjad drillhole is at
d2' Réjtf)ber—(l:overesuoo;e reinforced with braided fiber or Steelgasm inches lager in diameter than the nominal diameter of the
andrated for at least 500 psi, or B ~well casing pipe and is less thaf0 feet deep or when the heat
3. Thermoplastic pipe rated for at least 100 psi including: exchangarillhole is less than 25 feet deep. The grout shall flow

1. Metal pipe,

a. Polyvinyl chloride (PVC), atthe surface with theame consistency as the grout entering the
b. Chlorinated polyvinyl chloride (CPVC), well.

c. Polyethylene (PE), (b) Conductor (temie) pipe—pumpedAs depicted in figure

d. Polybutylene (PB), and 12, the grout material shall lgaced by a pump through a conduc

o ] tor pipe into the annular space between the well casing pipe and
e. Acrylonitrile butadiene styrene (ABS). the upper enlged drillhole wall or insideurfaceof the tempe

(c) Thegrout shall be placed in one continuous operation, fry outer casing or a heat exchange drillhole. The minimum
possible. It is the well or heagéxchange drillés or well construc  diameterof the upper enlged drillhole shall be as specified in
tor’s responsibility to ensurthat all necessary materials are on thgablesl to IV. The conductor pipe shall be lowered to the bottom
job site. If wnforeseen circumstances prevent completing thsf the annular space to be groutetithe grout material shall be
cementgrouting work in one continuous operatidhe well or  pumped from the bottom up. The end of the conductor pipe shall
heatexchange driller or well constructor shall report the non—cope kept submeged in the grout at all times attte conductor pipe
tinuousgrouting operation and the readon it on the construc  shallbe maintained full of grout. The grout shall flow at the sur
tion report for the well. face with the same consistency as the grout entering the well.

(d) When a conductoftremie) pipe is used, the bottom end (c) Grout (float) shoe-continuous injectionAs depicted in
shallbe kept submged in the grout throughout the grouting-profigure 13, the bottom of the well casimipe shall be fitted with
cess. agrout (float) shoe equipped with a back pressure (chedi.

(e) Thegrout shall be brought up to the ground surface. THeconductor pipe or drill steishall be connected to the grout shoe
densityof the grout flowing from the annular space atdgheund andshall extend up through the well casing pipe to a grout pump
surface shall be the same as the density of the groutpleied.  at the ground surface. The well casing pipe shall be suspended a
Any settling of the grout more than 6 feet below the ground s@hortdistance above the bottom of the upper geidrdrillhole.
face shall be made ughe well driller or well constructor shall Grout material shall be pumped through the conductor pipe and
addgrout until it comes back up to the ground surface. the grout shoe until the entire annular space is filled with grout.

(f) When temporary outer casing is used to constructgper | Neconductor pipe or drill stem shall then be removed. The well
enlargeddrillhole an aftempt shall be made to remove the tempgASingpipe shall be set to the bottom of the upper gelawrilk
rary outer casing during or after tigeouting process. If possible, Nole. The grout material shall be allowed to set for at least 12
it shall be removed. The grout level shall be retained above ggfrs. Once set, the grout shoe and back pressure valve may be
bottomof the casing during removal of the casing. rilled out and the well construction continued.

(g) When an upper enlged drillhole has been constructed to, (@) Well seal/temie pipe—pumped (Braden—head methodj.
accommodatéhe setting and removal of temporary owsing, depictedin figure 14, the well casing pipe shall be suspended a

; shortdistance above the bottom of the upper geldrdrillhole.
theannular space between the temporary outer casing aneithe Thewell casing pipe and annulus shall be filled with wadei-

casingpipe shall be grouted before the temporary outer casing. ) e
pulled. After the grout between the temporary outer casing a%iﬂg mud or bentonite slurryA conductor(tremie)pipe shall be

thewell casing pipe flows at thground surface the annular spacé€tinside the well casing pipe to the bott@nd shall extend
outsidethe temporary outer casing shall be groutgglacing a watertightthrough a sanitary well seal installed securely in the top
tremie pipe to the bottom of the outer annular space. The grdithe well casing pipe. A packer may be installed insidevitie

hallfl h ) f h ingpipe, at depth, as an alternative to using a well seal at the
iss F?U“gé\{ at the ground surface before the temporary outer castﬁﬁ. The grout shall be pumped down the conductor pipe and up

h) The well driller or well constructor shall allow the ar tttheannular space. The grout shall flow at the surface with the
set(fo)r at Igasflz hoirl;?efor((ea c%om?neurfc% sfuarthaerowell goglgtruc%ameconsistency as the grout entering the top of the conductor
ton 9 pipe. Immediately following grout flovat the surface, the well

N . . . . casingpipe shall be set to the bottom of the upper geldrilk

(i) Prior approval is required for the use of the “Halliburtonfyole of an unconsolidated formation well or driven to a firm seat
groutingmethods and the “grout displacement” grouting methaf a bedrock well.
whenthe upper enlged drillhole is more than 2d@et deep or () Halliburton (double plug) methodThis method may only

whendrilling mud or bentonite slurry has not been circulated Uhs usedwhen the upper enlged drillhole is less than or equal to
to the ground surface in the annular space prior to grouting. 50n feet deep or when drilling muat bentonite slurry has been
(i) The “conductor (tremie) pipe—gravity” method is @Ot  circulatedin the upper enlged drillhole from the bottorap to the
approvedpressure method of grouting.  All other methodgroundsurface prior to grouting. The grout shall be placed as fol
describedn sub. (3) are approved pressurethods for cement jows: As depictedn figure 15, the well casing pipe casing shall
groutingand sealing and shdle used when neat cement grout ie suspended a shodistance above the bottom of the upper
requiredto seal the annular spaaen the upper eniged drill-  enlargeddrillhole. A drillable spaceplug shall be inserted into
holeis less than 4 inches ¢gar in diameter thate nominal diam  the well casing pipeand the top of the well casing pipe sealed
eterof the well casing pipe or when the upper egddror heat watertight. A measured volume of grout, calculated to be of ade
exchangedrillhole extends greater than 25 feet deep or when thgatequantity to seal the annulspace, and to fill the bottom 10

heatexchange drillhole is less than 25 feet deep. to 15 feet of well casing pipe shall be pumped into the well casing
(3) CEMENT GROUT PLACEMENT METHODS. This subsection pipethrough a small diameter pipe extending watertigidugh
describesapproved cement grout placement methods. thewell seal. The weltasing pipe shall then be opened and a sec
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ondpluginserted on top of the grout and the top of the well casiimg the plug down to about 10 to 15 from the bottom of the well
piperesealed. A measuredlume of watercalculated to fill the casingpipe and most of the grout from the bottom of the well cas
well casing pipe excefdbr the bottom 10 to 15 feet, shall being pipe up intothe annular space. A landing collar should be
pumped into the well casing pipe, pushing the second tpluginstalled near the bottom of the well casing pipe to prevent the
within 10 to15 feet above the bottom of the well casing pipe aqdug from being forced out theottom. As an alternative a drill
pushingmost of the grout from the bottom of the well casing pipstemmay be used to push the plug down. For this alternative the
up into the annular space. As alternative, a drill stem may beplug may not be attached to the drill stem. If the plug used is lon
usedto push the top plug down to near the bottom of the well cagerthan the gap betwedhe bottom of the suspended well casing
ing pipe. For this alternative, the plug may not be attach#teto pipeand the bottonof the upper enlged drillhole, it is not neces
drill stem. If the bottom plug used is longer thtaa gap between saryto pump ina measured volume of watef conductor (tre
the bottom of the suspended well casing pipe and the bottom of thi) pipe shall be available at the drill site in case the grout does
upperenlaged drillhole,it is not necessary to pump in a measureabot flow at the ground surface. The water pressure in the well cas
volumeof water A conductor (tremiepipe shall be available at ing pipe shall be maintained for 12 hours until the grout haanset
thedrill site in case the grout does not flow at the ground surfadeforewell construction may continue.
Thewater pressure in the well casing pipe shall be mainté@med (g) Grout displacement methodThis method may only be
12 hours untilthe grout has set and before well construction maysedfor wells when the upper entged drillhole isless than or
continue. equalto 200 feet deep or when drilling mud or bentonite slurry has
(f) Halliburton (single plug) methodThis method may only beencirculated in the upper entged drillhole from the bottorap
be used for wells when the upper egled drillhole is less than or to the ground surface prior to the grouting. As depictdijure
equalto 200 feet deep or when drilling mud or bentonite slurry had3, a measured volume of grout calculated to be of adequate quan
beencirculated in the upper engged drillhole from the bottorap  tity to seal the annular space plus at least 15% of that volume shall
to theground surface prior to grouting. As depicted in figure 1&g placed intothe upper enlaed drillhole through a conductor
the grout shall be placed as follows: The well casing pipe shall (ieemie)pipe. The well casing pipe shall be fitted with centering
suspendea short distance above the bottom of the uppergadar guidesand a drillable plug at the bottom and shallld&ered
drillhole. A measured volume dfrout, calculated to seal thethroughthe grout to the bottom of thgper enlaged drillhole
annularspace and to fill the bottom 10 to 15 feet of well casinallowing the grout to béorced up into the annular space. If neces
pipe shall be pumped into the well casing pipe through a smaliry, pressure shall be applied and maintained on the top of the
diametemipe extending watertight through the well seal. A-drillwell casing pipe to hold it in place for at least 12 hours or until the
able spacer plug shall be insertet the well casing pipe and thegrout sets.Water may be added to the well casing pipe to provide
top of the well casing pipe sealed watertightmeasured volume extraweight. If the grout does not flow at the ground surface the
of water calculated to fill the well casing pipe except for the botemainderof the annular space shall be filled with grout placed
tom 10 to 15 feet shall be pumped into the well casing pipe; pushrougha conductor pipe that shall be at the drill site.
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Conductor (tremie) pipe — gravity method
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Figure 1. Conductor (tremie) pipe—gravity method for neat cement grouting.
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Conductor (tremie) pipe — pqmped method
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Figure 12. Conductor (tremie) pipe—pumped method for neat cement grouting.
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Grout (float) shoe — pumped method
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Figure 13. Grout (float) shoe—pumped method for neat cement grouting.
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Well seal/tremie pipe -- pumped (bradenhead) method
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Figure 14. Wl seal/conductor (tremie) pipe—pumped (Braden-Head) method for neat cement grouting.
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Figure 15. Halliburton (double plug) method for neat cement grouting.
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Figure 16. Halliburton (single plug) method for neat cement grouting.
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Grout displacement method
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Figure 17. Grout displacement method for neat cement grouting.

RegisterSeptember 2014 No. 705


http://docs.legis.wisconsin.gov/document/register/707/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byRegister November 2014 No. 7Z@Hor current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

175 DEPARTMENT OF NATURAL RESOURCES NR 812.20

\
Permanent Well Casing Pipe

Grout Overflow

TR
SNSLY

2\ %
M
PPN
S AT S TRANYZ,
RSN ATES
S R
YA
T AT

Unconsolidated
Formation

4
il
i
i
I ?“.\g ¥,
T 1 1 H | 4 1 T T ' ;;/\
. ——  m Fractured —, 2
-T Y I 1 I L Bedrock —i
T I 1 I I I 1 1
T 1 I 1 1 I | | 1 1 | S—
T I I I I I
- am— I I I T I T I I
T H 1 I I I
T—I 1 L I I I 1 T I
T 1 | § ) § |
T I I I I 1
T I I I T I
T 1 I I 1 I
I I 1 I I 1
T 1 1§ 1 I | I
1 I I I 1 1
-TI I 1 I I I 1
I 1 I } I
T I 1 )8 T T 1

-
-
-
-
-

Figure 18. Street elbow method for neat cement grouting.
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(h) Street elbow methodAs depicted in figure 18, a small  (c) The liner pipe should extend to the ground surface but shall
diameterhole is cut through the wall of the well casing pipe neaxtendat least to the bottom of the pitless adapter when one is
the bottom of the string of well casing pipéA street elbow is used.
weldedwatertight through this hole. The male end of the street (d) The linerpipe shall be completely sealed in place from the
elbow extends out into the annular space. A ball check valveisttomof the liner to the top of the liner with neat cement grout
threadednto the female end of the street elbmside the well using an approved pressure method according to the grouting
casingpipe. The top threads on the check valve are “left-handeg&quirementof s.NR 812.20. If the liner pipe is thermoplastic,

A string of conductor (tremie) pipe threaded into the top of thethe cement grout thickness may rotceed 1-1/2 inches. The
checkvalve. The entire string afell casing pipe and conductor liner shall be supported until the grout has set.

pipe are set to the bottom of the upper eggaf drillhole. The (e) Sealing a drillhole with neat cement grout or concrete and
groutis pumped down through the conductor pipe and up into §gnsequentlydrilling through this material may not be used to
annularspace. The grout must flow at the surface with the samgonstructa well with water containing contaminatevels

consistencyas the grout entering the conductor pipe. Immediatey ceedingthe drinking water standards of R 812.06, except
following grouting, the conductor pipe is screwed out of the lefigpgity.

handthread of the check valve and removed. diieeck valve pre iy | iners may only be used to reconstruct existing wells cased
ventsthe grout from moving back inside the well casing p'pev}/ith stove pipe casing if:
After the grouthas set, the drill stem is lowered to the bottom o 1. The stove pipe caéing is removed anddiiithole is main

theinside of the well casing pipe to knottie street elbow bthe . : X L .
well casing pipe before well construction continues. ::)ellg]c%dc?rt' full diameter before the liner pipe is set and grouted in

Whehneat cement grots not recuired nAbies 1o 1V and s not ,_ 2 The existing stove pipe casing and drilhle s cormpletel
clearof obstructions to the depth of liner pipe setting.

to be used, thannular space between any upper gelddrillhole
andthe well casing pipe shall be sealed as follows: (2) LINERSINSTALLED FORCAVING OR SLOUGHING PROTECTION,

FOR A NON-HEALTH-RELATED WATER QUALITY PROBLEM OR FOR A

(a) When percussion methods are used, following completiQfiog oy orop em. (a) A liner pipe shall be installed when the
of the driving of the well casing pipe, a clay or sodium bentoni 8llowing conditions exist:

andcuttings slurry with a mud weight of least 1 pounds per gal 1 Acavi loughing f L d'in drill
lon shall beplaced to permanently fill and seal the annular space, 1: A caving or sloughing formation is encountered in drilling
Any subsidence shall be made up. If the upper gethdrillhole  ©" subsequent to well completion and causesference with the

extendsbelow the 40—-foot depth, the slurry shall be placed wififoPerfunctioning of the well or pumping equipment; or
a conductor pipe. 2. The well produces turbid water or pumps sand after unsuc

(b) When rotary methods are used, after the uppergadar cessfula_ttempts at redevelopment. . .
drillhole has been completed by circulating drilling mud, the (P) Liner pipe used only to seafaf caving or sloughing zone,
slurry coming out theop of the annular space shall have a muf@" @ non—health-related water qualsoblem or to prevent tur
weightof at least 1 poundsper gallon before the well casing pipebld water may be either steel or thermoplastic meeting the require
is set in the drillhole. Any subsidence of thidling mud and cut mentsof s. NR 812.17. Steel liner pipe may have a lessdir
tings in the annular space shall be made up. The annular sptieknessthan is required inable V for the diameter of well cas
shallremain filled and sealed up to the ground surface. The rotd}g Pipe but shall have wall thickness of at least 0.216 inches.
methodof circulating drilling mud during construction described/Vhen thermoplastic pipe is used and is sealed in place with
in this paragraph is an approved pressure method for macﬁgdnentg_rout, t_he grout thickness may not ex_cee(_j 1-1/2 inches.
sodiumbentonite slurry odrilling mud and cuttings and shall be (€) Liner pipe installed for the reasons cited in. gy may
usedwhen required indbles | to IV and ss. NR 812.13 to 812.15have the lagest practical diameter allowirigstallation in the

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (3) (c), (4) (a) and Well.

(), RegisterSeptember 994, No. 465, £f10-1-94CR 13-096:cr. (1) (a) 7., am. (d) The liner pipe shall extend at least 10 feet above the static
f\nlc),_(%)ds(,d)e’ffc_rl(ol_)l(f)lf (h), am. (2) (€). (). (3) (@), (KRregister September 2014 -\ ~tet level or packers shall be installed far enough atane

belowthe caving zone to prevent further entrance of material into
NR 812.21 Liners. Only new steel or thermoplastic well the well. When the liner pipe does not extend to the bottom of the
casingpipe asspecified in s. NR 812.17 may be used for liner pip&ell, theliner pipe shall be supported on the bottom and top with
(1) LINERSINSTALLED TO CORRECTCONTAMINATED WATER SUP- & PIPe flange or packer installed between the outside of the liner
PLIES, TO LINE-OFF THE VERTICAL ZONE OF CONTAMINATION, orTo  @nd the inside of the drillhole.
PREVENT CROSS-MIGRATION BETWEEN AQUIFERS. Liner pipe (e) Sealing a drillholevith neat cement grout or concrete grout
installed in a well with water containing contaminant levelsind subsequently drilling through the hardened grout may be used
exceedingthe drinking water standards ofR 812.06, except to reconstruct a well with water containing contaminant levels not
turbidity, may be either steel or thermoplastic pipe and shedlt €xceedinghe drinking water standards of s. NR 812.06 for non-
the specifications of s. NR 812.17 and have a nominal diametehef%'th‘rec'aaed\_/?t%r CIUa'itggfr'\?buezTSéfgrlf%rltUrb'(dltt)’)r)(rl())g)ezgs-
least 2 inches smaller than the nominal diameter of the permangniStory: “I Regisier-anuary 994, No. 421, &l2--91, am. (intro), '
well casing pipe or the diameter of the drillholéthe liner pipe ngc) and (e), RegisteBeptemberl 994, No. 465, £110-1-94.
hasthreaded and coupled joints tbetside diameter of the cou  NR 812.22 Finishing operations. (1) DEVELOPMENT.
plings shall be 2 inches smaller in diameter tii@nominal diam  All wells shall be developed until the water is practicably eledr
eterof the originawell casing pipe or the diameter of the drillholefree of sand by one of, or a combination or modification offohe
(@) The liner pipe shall have a set of at l&aséentering guides lowing methods:
atleast every 40 feet and they shall be installed so as to not restricta) Mechanical suging. A valved or soligplunger suye block
theflow of grout sealing material. A minimum of 2 setgofdes maybe used to createsaiging action in the well. Accumulated
shall be provided, one at the top and one at the bottom of the limeaterialshall be removed periodicallyA bailer may be used as
(b) When the liner pipe doe®t extend to the bottom of thethe suge block but is usually not asfedtive.
well, a flange or approved packer shall be provided at the bottom(b) Air surging. An air compressor and piping mbg used to
of the liner between the outside of the liner and the inside of thieate the sging and jetting action in the well. &ér in the well
drillhole or the inside othe well casing pipe, or the liner shall resthallbe alternately brought to the surface byliftipumping and
on backfill material to be later drilled or bailed out. allowedto drop back down the well to static condition by shutting
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theair off. This maybe performed with an air-rotary drilling rig line bedrock formationwell under high pressures great enough to
anddrill stem. separatehe aquifer along bedding planes, joints and fractures is

(c) Overpumping.Continuous overpumping at a rate of at leastlowed. Clean washed inert, nontoxic material such as sand may
1 and 1/2 times the design capacitytted well or interrupted over beadded to the water for the purpose of holding the joints and frac
pumpingin conjunction with water line drainback tite well in  turesopen after the pressure is reducddydrofracturing may
5-minutecycles maybe used. Overpumping alone without @nly be performedinder the supervision of a well drilleiThe
drainbackprovision or other sging method may not be used toupperpacker may not extend up into the bottom of the well casing
develop screened wells. pipe nor higher than 40—feet belative ground surface. Hydro

(d) Hydraulic jetting. A nozzled jetting tool may be used tofracturingin limestone odolomite formations may be undertaken
deliver water at high pressure and velocityttee zone being only with prior department notification. The well driller shall sub
developedn conjunction with pumping the well. mit a report on a well construction report form to the department

(e) Air—-jetting. Use the same technique as hydraulic jettingf the results of the hydrofracturing within 30 days following
describedn par (d) except with the use of air rather than watecompletion.

(2) ReconpiTioNING. (@) Redevelopment. The methods (3) WELL pumpTEST. The well driller or well constructor shall
describedor development in sub. (1) may be usededevelop conducta pump test using the well drillsy the well constructar
awell. or the well owne's pump for each new or reconstructed well to

(b) Chemical conditioning.l. Noncontinuous chemical treat determinethe stable yield in gallons per minute, and the water
mentof a well, except for batch chlorination, shall be conducteddvel drawdown. A pump test may be conducted using air-rotary
underthe supervision of a licensed well drilleraowisconsin reg  equipment. For flowing wells, the flow rate may be measured
isteredprofessional engineerAcidation of a well shall be done usingan orifice plate with manometer or equivalent. The static
with approved materials and in a manner to prevent damage tofager level and drawdown shall be measured in a stilling pipe
well or pump and to prevent any hazard to humans or prope@henthe flow is not adequate for user needs.

Theacid shall be inhibited and shall be neutralized ugomoval Note: A stable pumping water level may not pessible in wells completed in
from the well. crystallinebedrock.

2. Noncontinuous chemical treatment of pumps or pump (4) WELL DISINFECTIONAND BATCH CHLORINATION. Wells shall
intake screens shall be conducted under the supervisicm obe thoroughlydisinfected following completion of construction
licensedpump installeror a Wsconsin registered professionalor reconstruction using a chlorine solution such as a sodium-or cal
engineer. Acidation of a pump or pump intake screen shall b&um hypochlorite solution. Chlorine compounds havipgcial

donein a manner described in subd. 1. additivesshall not be used.
~ (c) Physical conditioning.Wells may be physicallgondk (a) The disinfectant shall be dispersed throughout the entire
tionedby: watercolumn in the well. The disinfectant shall also be brought

1. Blasting. When using explosives to increase or recover o contact with thénside of the well casing pipe above the static
yield of a well, the explosive chge shall beset at least 10 feet waterlevel.

belowthe bottom of the well casing pipe which shall be filled with b) The disinfectant shall remain in the well for at leasb@rs
water or sand. The work shall be performed under the SUpeNIiﬁéeptfor emegency situations, when water is neeadthout

of a well driller by a blaster certified by department of safety a . ) .
professionalservices according to the requirements of ch. SES|&Y- A contact time of aeast 30 minutes shall be provided for
307. The well driller shall submit a report of results of bitesting ~ ©mergencsituations. - . .
within 30 daysfollowing blasting on a well construction report  (€) A chlorine solution with a minimum of 100 mg/I of chlorine
form. shallbe used to disinfect wells and well drilling equipment.

2. Hydrofracturing. Hydraulic fracturing drydrofracturing (d) The disinfectant shall be prepared according tdaiew-
of an aquifer by injecting potable chlorinated water into a crystéihg table:

Table B
Quarts sodium hypochlorite (common household bleach) Pounds dry calcium hypochlorite tablets per 100
NeededChlorine Concentration per 100 gallons of water (5% available chlorine) gallons of water (Approx. 70% available chlorine)
100 mgl/l 0.7 quarts 0.14# (approx. 3 0z.)
200 mgl/l 1.4 quarts 0.30# (approx. 5 0z.)
300 mgl/l 2.2 quarts 0.40# (approx. 7 0z.)
400 mg/l 2.9 quarts 0.50# (approx. 8 0z.)
500 mg/l 3.6 quarts 0.60# (approx. 10 0z.)

Note: mg/l means milligrams per liter (parts per million).
Volume of standing water in well2" diameter: 0.17 gallons per foot
4" diameter: 0.66 gallons per foot
5" diameter: 1.04 gallons per foot
6" diameter: 1.50 gallons per foot
8" diameter: 2.60 gallons per foot
(e) For batch chlorination, the entire water system shall be (6) BACTERIOLOGICAL, NITRATE, AND SPECIAL WELL CASING
thoroughly disinfected with a chlorine solution having a €onDEPTHAREA WATER SAMPLES. (@) The water well drilleor his or
centrationof at least 500 mg/1 prepared accordingabl& B. The heragent or thevell constructor of any potable well, including
volume of chlorine solution shalbe equal to or greater than thedriven point wells, shall collect water samples to be analyzed for
volumeof water standing in the wellThe chlorine solution shall coliform bacteria and nitrate, using the well drikerwell
be brought into contact with the entire inside of the well casingbnstructor'sor well ownets pump, air-lift equipment or with a
pipe by continuous circulation from the_ water system. A contabhiler,from any new or newly reconstructed, rehabilitated, rede
time of at least 12 hours shall be provided for the disinfectant.veloped,or reconditioned potable well. Thereafter water samples
(5) FLusHing. Wells shall be thoroughlftushed after disin for coliform bacteria and nitrate shallso be collected after the
fection. Flushing and disinfection procedures may be performaetll is entered for the purposd measuring or diagnosing any
simultaneouslyexcept for batckchlorination procedures when featureor problem with the well or for the purpose of installing,
they shall be done separately replacingor repairingany equipment located within the well or
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whenthe casing height is raised. The water sangiie#i be col reportshall includethe latitude and longitude of the correspond
lectedandsubmitted for analysis no later than 30 days followining drillhole location. Latitude and longitude for each drillhole at
completion of the well or following completion of any work aproject site shall be reported for heat exchange projects requiring
describedabove. The well is completed when all operations thapprovalunder s. NR812.09 (4). Heat exchange drillhole eon
requirethe use of drilling, drivingr annular space sealing equip structionreports shall be spaced across the project site as practica
menthave been completed. If the water well driller usesviéle  ble aspossible, or should be reflective of geologic variation that
owneras an agent to collect theater samples, the well driller may occur across the site. A well construction report shall be sub
shallprovide the owner with a laboratory designated sabmpite  mitted for anywell deepening. A water well or heat exchange
anddepartment specified form. The information submitted on tlueillhole is completed when all operations that require the use of
form shall be complete, true and accurate. If the water well drillérilling, driving or annular space sealieguipment have been
usesthe pumpinstaller as an agent to collect the water samplesgmpleted. A well construction report is not required for well
andthe pump installer engages in the business of postalling screerreplacement if the screen is set to a depth not exceeding 5
separatelyfrom the water well drilleés businesghe water sam feetabove or below the original screen depth setting. A well con
plesfrom each business shall besieparate bottles and each musitructionreport is also not required for blastinghydrofracturing

be submitted to the laboratomyith their own department speci whendone within 30 days after original completion of the well
fied forms. Regardless of whether the water well driller delegatesnstruction. Such work shall be reported on the original well
the collection and submission of the samples for analysis, the wnstructiorreport or on a copy of the original report. An accurate
mate responsibility to ensure that these tasks are completmad complete well construction report shall be submitted on a
belongsto the water well drillerlf the water well driller or well form prescribed by the department to:

constructoiis also the pump installer for that well, cses of water 1. Department of natural resources; and

samplegmay be collected following the completion, disinfection 2 The well owner

andflushing afterthe pump installation. A water well driller or Note: The departmerd’address is.©. Box 7921, Madison, WI 53707

well constructor is not required to be licensed as a puostaller (b) Well or heat exchange drillhole construction reports

to install a test pump for well development and wa_ter Samplmﬁ@eturnedto the water well driller or heat exchange driller or well
(b) The water sample shall be analyzed for coliform bacteggnstructorfor completion or when compliance with the construc
by a laboratory certified by DFCP under ch. /RCP 77 to perform ion requirements ofhis chapter is questionable shall be resub
coliform bacteriological analysis of drinking water and having 3gitted to the department no latéran 15 days after receipt of the
agreement with the department for electronic submission of la Bturnedreport [within 15 days of receipt]. Theiginal well or
ratory test reports to the department no later than 30 days al{{ghexchange drillhole construction report shalresubmitted.
completionof the analysis, or be analyzed by thisdinsin state pyy grillholes or unsuccessful wells drilled in conjunction with
laboratoryof hygiene. The water sample shall also be analyzgg)| construction and not immediatefijled and sealed shall be
for nitrate by a laboratory certified by the department for nitrajg,rtedon a well construction report. The water well drilleeat
analysisof drinking water and having an agreement with thgychangedriller, or well constructor shall ensure proper filling
departmentor electronic submissioof laboratory test reports to 5 sealing methods and materials are used, according to s. NR
the department no later than 30 days after completion of t_he“anagizze,for any drillhole constructed by the water well drilter
sisor be analyzed by the igéonsin statéaboratory of hygiene. \ye|| constructor that is not intended to provide water
Thecertified laboratory and water well driller or well constructor nge: The text *within 15 days of receipt” in brackets was inserted by CR 13-096
or their agent shall use forms specified by the department.  butcan not be reconciled with the treatment of CR 13-099. Future rulemaking will
(c) For any water sample requireda Special Wil Casing 2ddresany wording inconsistencies. _
DepthArea, the analysis shall be performedabigboratory certi (8) WELL CONDITIONING REPORTS. The well driller well
fied by the department for that analysis and having an agreeme@@structoror project superviscshall, within 30 days following
with the department for electronic submissafriaboratory test any well blasting,hydrofracturing or chemical treatment opera
reports to the departmenb later than 30 days after completiorfion conducted under an approval, submit a report to the depart
of the analysis, or be analyzed by thistinsin state laboratory mentdetailing the methods used and results achieved.
if hygiene. The certified laboratory and water well driller or well (8m) HEAT EXCHANGE FLUIDS. Only department approved
constructor or their agent shall use forms specified by the depaeat exchange fluidsnay be used in the piping placed in heat
ment. exchangdrillholes.

(d) If the laboratory test report indicates that any test result  (9) WELL NOTIFICATION REPORTVERIFICATION. A well driller or
invalid for any reason, including improper sample bottlayell constructor shall either obtain aeWNotification or verify
improper collection technique or longer than 48 hobedween thatthe well owner has obtained a departmest!\Notification
samplecollection and arrival at the laboratpthe water well including the Notification Numberby obtaining a copy of the
driller is required to collect replacement samples no later3@annotification report, before the well construction operatiisn
daysafter receiving the invalid test report. started.

(e) The water well drillerwell constructoor pump installer  (10) WELL CASING PIPEDEPTHVERIFICATION. When required to
shallprovide the well owner or the owngragent with a copy of measuravell casing pipe depth, due to lack of a confirmable well
eachlaboratory test report no lattiran 10 days after the well drill constructionreport, the well driller shall entehe well details,
er’s,well constructoss, or pump installés receipt of théabora  including location, well casing pipe depth, total well depth; dis
tory test reports. tancesto possible contaminant sources and well owner informa

(7) WELL AND DRILLHOLE CONSTRUCTIONREPORTS. (&) The tion on a form specified by the department and shall submit the
waterwell or heat exchange driller who contracted to construct theportto thedepartment no later than 30 days after performing the
water well or heat exchange drillhole, the water well or hearification. A copy of the report shall also be provided to the well
exchangdriller who actually constructetthe water well or heat ownerno later than 30 days after performing the verification.
exchangdlrillhole, or the water well or heat exchange drillhole History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (2) (b) 1., (4) ()
constructorshall submit an original well construction report to th@nd®. ) f)cg’r?eac't‘g'(g )(Z(?}é;”{ronzag@ Sﬁggfsg_'sltggegﬁg”E’kf)%??gia';‘g: é%%ister
departmenand to the owner within 30 days following the dia§  September;996, No. 489; correction in () 1. made under s. 13.93 (2m) (b) 7.,
waterwel or heat exchange crilhle was completed or recoglls s 266\ w55 coecier ) ) mate e 1932 90,
structed. Heat exchange drillholes require one well ConStrUQt'q@.gzmj'(b) 87 Stats., Regisier Decemberl2Nb. 672.CR 13096 am. (7)
reportfor every 20 drillholes drilled, and the well constructiontitie), (a) (intro.), (b), cr (8m), CR 13-099: am. (7) (b), c(9), (10) Register Sep
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179 DEPARTMENT OF NATURAL RESOURCES NR 812.24
tember 2014 No. 705, eff. 10—1-14prrection in numbering in (8m) made under (7) Pump installationsfor driven point wells shall be com
s.13.92 (4) (b) 1., Stats., Register September 2014 No. 705. pletedaccording tos. NR 812.32.

(8) Whena well drive pipes removed to replace a well screen,

NR 812.23 Driven point (sand point) wells. ~_ Driven o' aniacement is new well construction and shall meet all the
pointwells are typically constructed in sandy soil arg#is a high requirementsf this chapter

watertable. Groundwater in these areas is very susceptibleto con(g) Screerselection for driven point wells is optionakcept
tamination. Driven point wells shall be constructed to meet the ecti Iven point Wells 1S opti p
thatscreens having any lead content may not be used.

following requirements: (10) Starterdrillholes not exceeding 10 feet deep may be con
(1) Thewell shall be located on the highest paintthe prem tructedto facilitate driving the pipe. If a starter drillhole is eon

isesconsistent with the general layout and surroundings, if re .
sonablypossible, as specified in s. NR 81208 (1) (b) and as ffucedte annular spacshall be sealed accarding (0 the-per

: " N ssiondrilling methods specified is. . ollowing
removedas possible from all potential contamination sources, b pletion. An attempt shall be made to remove any temporary

’e\lltllqegitzagsfar as the minimum separating distances required i er casing. If possible, the temporary outer casing shall be

. . . . removed.
(2) Well casing pipe usefr driven point wells shall meet the  History: Cr RegisterJanuary1991, No. 421, &2-1-91; am. (4) and (6), Regis
requirement®f s. NR 812.17. ter, Septemberl994, No. 465, €f10-1-94.

(3) Thewell drive pipe shall extend 12 inches above the estab g g12.24 Dug type well design and construction
lishedground surface, pump house or building flasrabove any g ) )

concreteor asphalt platfornsurrounding the well at or above the, ecausedug wells often pose a safeliazard and a threat to
- - roun lity, th rtment di r heir constr
establishedyround surface. In a floodfringe, the tofpthe well groundwaterquality, the department discourages their construc

A ; - tion. Dug wells may not be constructed without written approval.
drive pipe shall terminate at least 2 feet above the regi@ \yhenapproved, they shall be constructed to meet the following
elevation. Driven point wellmay not be constructed in a fleod requirements:
way. ) . ) (1) CursiNG wALL. The curbing wall of a dug well shall be
(4) Thediameter of the driven point well shall be selected art[‘?yncreteor steel and watertight to a depth of at least 2 feet below
the expected deptbonsidered so that the pump installation wilihe yertical zoneof contamination, but not less than 25 feet below
meetthe requirements of this chapteFor static water levels he estaplished ground surfacéhe curbing wall through the
deepetthan the lift of a shallow well pump, approximately 20 feeftakeareashall be of adequate strength to withstand any external
awell drive pipe diameter siitient to accommodate the packer—ressureo which it may be subjected and shall be seated firmly
jet assembly in the well shall be selected to allow pumping Wighoughto prevent settling.
adeep well pump. When the requirements of sub. (5) are met ancTa) Conceete curbing wall. The curbing wall shall be circular

\év_hentthe ;‘fﬁ OJ a Sha“QV‘{ We” _pulrlgp_ IS hpossmle the minimum}, j 2t least 6 inches thick with concrete placed so as to be free
lameterof the rlyen ppln we ) IS .|nc es. . fromvoids. The concrete mixture shall conform to provisions of
(5) The well drive pipe, not including the screen, of a driveg. NR 812.20 (1). The curbing wall shall be reinforced vertically
point well shall extend to a depth of 25 feet or to a depth 10 fegfd horizontally with 3/8-inch rodsn 12-inch centers. Rods
below the static water level in the We”, whichever is greater Sha”'ap 12 inches and be Staggered' but the |ap may not occur at
(6) Driven point wells, when protected against freezing, magonstructionjoints. The curbing wall should hgoured in one
be installed with a protective outsteeve below frost depth asoperation. There may not be a construction joint within 10 feet of
shownin figure 18a. When installed in this manrke top othe the ground surface. Construction joints shall be left rough and
annularspace between the well atiet protective sleeve shall beshallbe washed and brushed with neat cergemit before pour
sealedwatertight with a sanitary well seal. ing of concrete is continued, if possible.
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Figure 18a. Hand pump installation protected from frost with outer casing and drainback mechanism.

(b) Steelcurbing wall. A steel curbing wall shall have a thick  (2) Duc weLL cover. The cover of the well curbing shall be
nessof at least 1/4 inch thick and assembled with welded jointsadeof reinforced watertight concrete at least 5 inches thick and

(c) Curbing wall installation. The curbing wall shall be con of a diameter laye enough to overlap the curbing wall by at least
structedat the surface and carried down by excavating from ttzinches. A drip groove shall be provided within émeh of the
interior. If wood forms are used on the exterior of a concrete curbuteredge ofthe underside of the covefhe cover shall be free
ing wall, they shall be removed before the curbing is lowereftom joints. A pump installation access sleeve comprising-a sec
Exteriorwood forms mayot be used below the ground surfacetion of steel well casing pipe conforming to s. NR 812.17 (2) shall
Metal forms may be left in place. beinstalled in the cover at thiene of pouring the concrete to fabri

(d) Annular opening. The openingetween the face of the catethe cover and shall terminate at least 12 inches above the top
excavationand the curbing wall through the vertizahe of con  of the cover The top of the cover shall be sloped to drain away
taminationshall be filled with clean clay slurry from the access sleeve. A manhole, if installed, shall be provided

(e) Upper terminal. The curbing wall shall extend at least 12vith a 4—inch high metaturb which shall be equipped with an
inchesabove the establishggound surface. The ground shall beverlappingmetal coverthe side®f which extend downward at
gradedup around the curbing wall to a height ofestst 6 inches least1-1/2 inches A tight joint shall be provided between the top
abovethe ground surface so surface water will flow away from tha the curbing and the cover using a nontgiastic sealing com
well. pound. The manhole cover shall be locked or bolted in place to
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prevententrance of water and to be safe from vandalism and acci 3. When the pump, pressure tank, or both, are installed above

dents. the spring outlet box, an insulated housing shall be provided for
(3) EQUIPMENT LocaTioN. All pump piping, including the frost protection. _ _

pumpdischage or suction pipe, shall extend watertight through (c) The spring shall be capable of producing water that is con

anaccess sleeve in the dug well cover tinuouslyfree from coliform bacterial contamination and free of
History: Cr. RegisterJanuary1991, No. 421, &2-1-91. contaminantsn excess of the drinking water standards in s. NR
812.06.

NR 812.25 Springs. The unprotected nature eprinas History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (1) and (2) () 1.,
subjectsthem to W?ddﬁjctuations inpwater qualityThe gepagrt RegisterSeptemberL994, No. 465, &110-1-94.
mentdiscourages their use as a source of potable .water NR 812.26 Well and drillhole filling and sealing.

(1) Springsvary from the standpoint of sources, locationgdl) Purposk. The filling and sealing of noncomplyingnused,
surroundingand uses and elevation. Each spring considiered abandoned, ocontaminatedvells or drillholes and noncomply
use as a source of potable watkallbe evaluated by the depart ing water systems is an importatep in the protection of the local
mentprior to use as a potable source. Development of a springgggundwaterquality. Wells or drillholes, especially those with
asource of potable water will lzgproved only after a departmentstructuraldefects, may act as conduits for the vertical movement
evaluationand approval. The placement or driving of a casingf contaminatiorfrom or near the ground surface into the greund
pipeinto an undeveloped spring in a location easily accessiblewateror from one aquifer to another
the public regardless of the intended use of the spring water-is pro (2) CRITERIA FORFILLING AND SEALING. (a) The wellowner

hibited. shallhire a registered water well drilling or pump installing busi
(2) Water supplies using springs as a source of water shagssor licensed water well driller or pump installer to fill and seal
meetthe following requirements: awell or a drillhole under any of the following conditions:

(a) Location. 1. The area surrounding the spring to a distance 1. The well water izontaminated with biological agents, bac
of at least 100 feet lateralgnd 50 feet downgrade and the arefgriological,viral or parasitic and 3 attempts at batch chlorination
immediatelyupslope from the spring to a point beyond ¢hest by a licensed or registered water well driller or pump installer fail
of the slope or to a distance of at least 200 feet upslope from @&liminate the problem.

spring,may not be used for any activitpcluding humarhabita 2. The well or drillhole poses a hazard to health or safety
tion, which may contaminate the spring. to groundwater

2. The spring outlet shall be at least 2 feet above the regional 3. The well or drillhole construction or well location does not
flood water level. comply with the minimum standards of this chaptar

3. The spring water shallow from an undeground source 4. No later than 90 dayefter the well or drillhole has been
having enoughoverburden so that a horizontal plane extendirfig§movedfrom service.The 90-day time period in this subdivision
backinto the slope of the hill 100 feet will lag: least 25 feet below does not apply to seasonal water systents high capacity irriga
the ground surface. tion wells. o _

4. The spring shalineet the distance separation requirements 2 1he well construction is noncomplying.
from potential contamination sources as specified in s. NR Sm. The heat exchange drillhole will not be used as pakeof
812.08. heatexchange system.

(b) Construction. The spring outlet shall be completely pro 6 The pump installation is not operational or it does notcom

tected against the entrance of surfaeeter runof, insects, PIy With the requirements of this.chapter _ _
rodentsand contaminants. (b) The department may require the well owner to hire a-regis

1. As depicted in figure 19, a poured concrete box structjfgedwater well drilling business orlecensed individual water
reinforcedwith 3/8 inch bars each way shall be constructed ¢!l driller or aregistered pump installing business or a licensed
housethe spring outlet. This spring box shall meet the foIIowinEd'V'dual pump installer to filand seal a well or drillhole under

minimum construction requirements: eflo”(')l'vt::en\?v;?\?v(:ttg?ss :contaminated with a substanexaeed

a. Five—inch thick walls and roof with ncracks or holes, ) . g
exceptfor the overflow pipe in the wall and the access openin&gm90f the drinking water standard§ specified in s. NR 812.06.
in the roof, 2. The well or heat exchange drillhole was not constructed by
b A width of 4 feet. with a 24—square foot cross section thewell owner or by a licensed water welllwrat exchange driller

: i o q . ' or registered water well drilling business.

¢. A 20-inch diameter roundyr a 20-inch square access (c) A water well driller or well constructor shall, no later than
openingin theroof with a 4-inch thick concrete curbing wall thalyg gays after receiving notice from the department, fill and seal
extends8 inches above the roof, a well or drillhole, which the individual constructed mcon

d. An overlapping, tightfitting, shoebox-type covith  structed,under the following conditions:
4-inchhigh skirted sides, constructtdm welded sheet steel, o 1. The well or heaexchange drillhole construction or leca
coverthe access opening, tion does not comply with the minimum standards of thiapter

e. A 4-inch diameter or Iger steepipe sleeve, comprising atthe time the well or heat exchange drillhole was constructed, or
a section ofwell casing pipe conforming to s. NR 812.17 (2) 2. The drillhole is an unsuccessful attempt to construct or
extendingthrough the roof to a point at least 12 inches above thgconstruct well.
roof for the passage of the pump suction and digehpipe or & (q) The department magquire any person who has filled and
service pipe from a pressure tarikhe steel pipe sleeve shall bese|eda well, with a method, material or in a manner not incom
provided with a one—piece top plate sanitary well seal, and  pjiancewith this section, to hire a registered water well drilling

f. An overflow pipe with a screened outlet that terminates biisinessor licensed individual water well drillar a registered
least2 pipe diameters above the maximum water lavés dis  pumpinstalling business or a licensed pump instatieéake cor
chage point. rectiveaction so that the well is filled and sealed in a complying

2. Buried dischage pipe from the spring, from a pump or anynanner.
servicepipes from gressure tank shall be maintained under-posi (3) REQUIREMENTSFOR WELLS REMOVED FROM SERVICE. Any
tive gauge pressure at all times. well or drillhole removed from service shall be properly filéed
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sealedaccording to the criteria and procedures in this sectioemovedfrom service tobe filled and sealed according to the
exceptas exempted by s. NR 123.23 (3) (c). Any well or drillholeequirementf this section no later than 90 days after the well
removedfrom service shall be properly filled and sealed prior twasremoved from service or 90 days after the completion of the
any demolition or construction work on the properth well replacement well. A well driller or well constructor shall report,
driller or well constructor who removeswell from service or on the well construction report, any well hesbe removes from
constructsa replacement well on@operty shall inform the prep service for any replacement well he or sbastructon the pre

erty owner that thelepartment requires that any well replaced qerty.

a
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Figure19. Specifications for spring boxes.
(5) WELL ORDRILLHOLE CASING PIPE. The well casing pipe or propertyif the reconstruction takes place within 1®48ys of the
drillhole casing pipe shall be left in place when a well or drillholeriginal construction,
is filled andsealed, except under pga), (b), (c), or (d) and only  (c) The well casing pipe may be removed from a dewatering
if the well or drillhole is completely filled and sealeith the seal well or a drillhole. Such well casing pipe may only be reused for
ing material as the well casing pipe is pulled or before it is pullegewateringwells.
andonly if any concrete oneat cement grout that settles in the (4) The well casing pipe may be removed from a recently con
well or drillhole is replaced. structedwell or drillhole and reused if the well casing pipe is
(@) The well casing pipe may bemoved from a dry drillhole inspectecand approved fareuse by a department representative.
andreinstalled in a well on the same property within 30 days of (6) REQUIREMENTSPRIORTO FILLING AND SEALING A WELL OR
original drillhole construction, DRILLHOLE. (&) All debris, pumps, piping, ungrouted liner pipe
(b) The well casingipe may be removed from a well or drill andany other obstruction known to be in the well or drillhole shall
hole aspart of reconstruction ordered or requested by the depdré removed if possible before the well or drillhole is filled and
ment. The well casing pipenay only be reinstalled on the samesealed. When a pump is or becomes stuck within the well, a rea
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sonableattempt using the beavailable technology shall be madgettedout or removed in some other mann@nce the gravel pack

to pull it out. If the pump cannot be pulled, a tremie pipe shall esbeen removed the open annular space shall be filled and sealed
placedin the well to a depth just above the top of the pump amdth neat cement grout or concrete applied with a pressure method
neatcement grout shall be pumped in to entomb the pump andififectedthrough a conductor (tremie) pipe.

andseal the entire well. (7) FILLING & SEALING OF WELLS AND DRILLHOLES, METHODS,

(b) In a badly fractured or highly permeable geologic fermanp materiALs. (a) Methods. Once obstructions have been
tion sodium bentonite drilling mud may be circulated in the-drilkemovedfrom a well or a drillhole, it shall be filled and sealed,
hole or in the well prior to the filling and sealing procedures. from the bottom up, with the materials specified in ffasagraph

(c) The sealing material to lsed to fill and seal a well or drill andin Table C with the use of a conductor (tremie) pipe, except
hole greater than 3 inches in diameter shall be placed througtvlaerethe use of a conductor pipe is specifically exempbgd,
conductor(tremie) pipe or by means of a dump bailer except whessingone of the following methods:

approvedoentonite chips are uséar wells 4 inches or Iger in 1. ‘Wells and drillholes completed in unconsolidated forma
diameter.Conductor (tremie) pipe used shall be any of the fellowions', a. Drilled wells and drillholes or driven—point wellsger
Ing: . than 3 inches in diameter in unconsolidated formations shall be
1. Metal pipe, filled and sealed with neat cement grout, conqsgad—-cement)
2. Rubber-coveretose reinforced with braided fiber or steefrout, concrete or with department—approvsehtonite chips as
andrated for at least 300 psi, or providedand specified in subd. &r wells 4 inches or lger in
3. For use at depths less than 100 feet, thermoplastic pipdiameter.
rated for at least 160 psi including: b. Wells and drillholes less tham equal to 3 inches in diame
a. Polyvinyl chloride (PVC); ter completed in unconsolidated formations shall be fited
b. Chlorinated polyvinyl chloride (CPVC); sealedwith neat cement grout which may be poured or pu_mped
c. Polyethylene (PE); downthe drive pipe or drillhole. The use of a conductor pipe is
d. Polybutylene (PB); and not required.

e. Acrylonitrile butadiene styrene (ABS). 2. 'Filling and sealing bedrock wells amtiillholes’. Wells

d) The bottom end of the conductor pipe shall be s er and drillholes completed in bedrock formations shall be com
in t(he) filling and sealing material at all timgs?except whealian pletely filled and sealed from the bottom up with neat cement

; grout, concrete (sand—-cement) grout, concrete or approved ben
nateprocedure is approved by the department. tonite chips as provided in subd. 3. As an alternativeifaon

taminatedbedrock wells and drillholes deeper than 250 feet; chlo
; g . . -aSated,sand-free pea gravel may be used to fill and seal the well
pipeor by other fappr_oyecfi_l?weans |ncIu|d|ng those depicted-in fig. i1l from the bottom up to 20 feet below the bottom of the
ures20 t.o. 22 before |t.|s llled and sea ?d' _ casingpipe, or up to the 250—foot depth, whichever is deefiais

(f) Filing and sealing of wells or drillholes with inadequatgjternativemay be used providetiat for wells having drillholes
grouting or sealing of the annular space outsidemiécasing extendingthroughthe Maquoketa Shale formation, a neat cement
pipeor liner shall be performed to ensure complete sealing of th&, 1 concrete or bentonite chip plug at least 40 feet thick is
annular space. &chniques are situation dependent and may,cedand centered at thntact surface between the Maquoketa
includereaming a new annular space outside the well casing piRg4jeand adjacent geologic formations, battove and below
use of pressure grouting methods or perforation of the well caskiggitionally, a neat cement grout, concretebentonite chip plug
pipe. When perforation of the well casing or liner pipe is undeL o5t 40 feet thick shall be placed and centered at the tbp of
taken,it shall be done in a manner according to g uppermostCambrian Sandstone formation and at the top of the

(9) The well casing pipe arfdiing and sealing material may gayClaire Formation of the Cambrian Sandstone whenever these
be terminated as much as 3 feet betbeground surface or to a |ayers are present in the opeedrockdrillhole. When pea gravel
depthbelow any future building foundation at the time of the fillis’ysed for this alternative, it may be poured without the use of a
ing and sealing procedure. o conductorpipe provided the well is sounded at 50—foot intervals

(h) When an ungrouted well casing pipelioer cannot be tg ensure that bridging of the gravel in the well does not occur
pulled, it shall be perforated or ripped in place prior the filamgi 3 «yse of bentonite chip fill and seal wells and drillholes’.
sealingaccording to the following procedures: Approvedbentonite chipsnay be used to fill and seal both uncon

1. The casing pipe or liner shall be perforated upimgec  so|idatedformation and bedrock wells and drillholes with fbie
tiles fired perpendicular to the lengti the string of pipe. The lowing restrictions:

perforations shall extend completely through the casing or liner a. For wells andirillnoles 4-inch diameter and dgr the total

pipe. As an alternative the casing pipe or liner may be Verticala,epthmay not be deeper than 500 feet and the number of feet of

ripped. standin i i
. . . g water in thevell or drillhole may not be more than 350
5_f2' Ffour p_erfora}!on shots or one spall be provided for €ach feet - Ag an alternative for uncontaminated wells and drillholes
eetof casing or Iner . . deeper than 250 feet, chlorinated, sand-free pea gmesebe
_ 3. Each perforation shot shall be a minimum of 0.4 inches j[geito fill and seal the well or drillhole frotne bottom up to 20
diameter. Each rip shall have a minimum width of 0.25 inches anget pelow the bottom of the casing pipe, or up to the 250-foot

aminimum length of 12 inches. _ _ ~ depth,whichever is deepefThis alternative may be used provided
4. The orientation of each successive perforation ship or that for wells o drillholes extending through the Maquoketa Shale
shall be rotated by 90 degrees along the string of pipe. formation,a bentonite chip plug at least 40 feet thick is placed and

5. After the well casing or lindras been perforated or rippedcenteredat the contacsurfaces between the adjacent geologic
thewell shall be completelfilled with neat cement from the bot formations,both above and belowAdditionally, a neat cement
tomup to the ground surface. The well shall be filled lmside  grout, concrete or bentonite chip plug at least 40 feet thick shall
and outside the string of casing iner pipe using a pressurebe placed and centered at the top of the uppermost Cambrian
grouting method in accordance with the requirements ®R. Sandstondormation and at the top of tiigau Claire Formation
812.20 of the CambriarBandstone whenever these layers are present in

(i) When a well has a gravel pack that extends up to or withire open bedrock drillholeWhen pea gravel is used for this alter
20 feet of the ground surface, at least the top 20 feet of it shallaive,it may be poured without the use of@ductor pipe pro
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videdthe wellis sounded at 50-foot intervals to ensure that bridgpnite chips to goint at least 2 feet above the top of the bedrock.

ing of the gravel in the well does not occur The remainder of the welbr drillhole may be filled and sealed
b. Notallowed for wells and drillholes less than 4-inch diamusingany of the materials listed in subd. 4. a.
eter,and c. Dug or bored wells 18 inches in diameter and smaller shall
c. Not allowed for any welbr drillhole filled with drilling  befilled and sealed by means of a conductor (tremie) pipe, except
mud or bentonite slurry when bentonite chips are used as specifiedubd. 3. or when

d. Fine particles and dust, typically present in the bags @ganclay or silt or clean native soil is usadd the dug or bored
chips, shall be prevented from entering the well by pouring tHéell is 25 feet deep or less.
chips across a coarse-mesh screen thatthey tumble under 5. ‘Well pits’. When a well terminating in a pit is filled and
their own weight across the screen before falling into the well.sealedthe pit shall also be filled and sealed except when the pit
e. The chips shall be poured at a rate such that a 50-pound isagsubsurface pumproom (alcove) adjoining a basement. When
is emptied in a time period not less than 3 minutes. Once the ¢ Il terminating in a pit is extended above grade, the pit shall be
rise above the water table, the rate of pour may be increased filled and sealed. Pits shall be properly filled ardled by first
f. The depth of chips shall be monitored during the filling prg€movingfrom the pit, all water system features, including but not
cessat a minimunof once every calculated 10 bags, to ensure tHEnited to the pressure tank, pump, disgepiping, electrical
chipsare not bridging in the wetir drillhole. Any bridge of the Wiring and conduit, any treatment equipment, and then by-perfo
chipsshall be removed. rating thefloor, knocking out or perforating one wall with several
g. Waterfrom a clean, bacteriologically safe and uncontam©!€s and filling and sealing the pit with clean natioi less per
natedsourceshall be poured into the well in order to hydrate thi'€ablethan the soil surrounding the pit. If the pit will orilg
chips. Water shall be introduced until the water level rises to thsedfor the purpose of housing valves and the pit compligs
top of the well casing and the well will not accept any additiondR 81236 (1), the pit may be kept. _
waterat the time the individual who performs the filling and seal 6. ‘Non-pressure conduits’. Wherells having non-pres

ing operation leaves the site. sureconduits are filled and sealed, the basement end of the conduit
4. *Filling and sealing dug and boreells’. a. Dug or bored Shallbe permanently sealed with a watertight cap or seal.
wells shall have the cover removed and the top 5 feetidfing 7. 'Filling heatexchange drillholes’. a. If the loops for a heat

or concrete wall removed. Rock curbing may be caved into tegchangedrillhole have not been grouted in place and can be
drillhole as the well is being sealed only if done imanner to pre  removedfrom the drillhole, then the loops shall be removed and
ventbridging. The well shall be filled and sealed using clean cléye drillhole shall be filled with grout.
or silt, cleannative soil, approved bentonite chips, concrete; con b, If the loops for a heat exchange drillhole have been grouted
crete(sand—-cement) groar neat cement grout if constructed inin place and cannot be removed from the drillhole, then the loops
unconsolidated formations. shallbe evacuated of all fluids and grout shall be pumped into the
b. Dug wells and drillholes constructed partially or eomloops. The drillhole shall be grouted. The loops may be left in
pletely into bedrock shall be filled and sealed with neat cemeplaceafter the grouting procedure or may be ctibefow ground
grout, concrete (sand—-cement) grout, concrete or approved bearface.
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Figure 20. Inflatable packer method for permanently abandoning a flowing well.
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Figure 21. Method for reducing flow in a flowing well by extending the well casing pipe before permanently abandoning the well.
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Figure 22. Method for reducing flow in a flowing well by first adding gravel to the bottom before permanently abandoning the well.
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(b) Materials. 1. Neatcement grout or concrete (sand—ceof bentonite per 94—pound bag of cement. When added, the result
ment)grout agdescribed in s. NR 812.20 (1), or approved bentoing mixture shall meet the specifications @fble VI. Bentonite
ite chips shall be used to fill and seal wells and drillholes wheusedfor this purpose shall be 90—barpalr ton yield meeting the
the use okuchmaterials are required in this section. The growpecificationsof API 13A, Sec. 9. High yield drilling mud ben
mixture shall be measured with a mud balance and shall haveoaite,also known aseneficiated bentonite, may not be used for
slurry weight of at least 15.@ounds per gallon unless powderedhis purpose. Any other ingredients or additivesincrease fluid
bentonite is added. Approved powdered bentonite may be aditgdcontrol shrinkage or time of set may only be used with appro
to the neat cement grout mixture, using a ratio of up to 5 pounds.

Table VI

(To Be Used When Adding Appoved Powdeed Bentonite to
Neat Cement Gout for the Purpose of Filling and Sealing a \WlI)

Finalslurry density Gallons of HO Pounds of Percent bentonite| Cubic feet of slurry per sack
(pounds per gallon) needed per each 94-pound sagk bentonite of final slurry of cement
of cement per sack
of cement
15.8 5.0 gal./sack 0 lb. 0% 1.15 f@/sack
15.6 5.3 gal./sack 0lb. 0% 1.19 f8/sack
15.4 5.5 gal./sack 0lb. 0% 1.22 fB/sack
15.2 5.9 gal./sack 0lb. 0% 1.27 fB/sack
15.0 6.0 gal./sack 0 lb. 0% 1.28 fé/sack
14.8 6.2 gal./sack 11b. ~1% 1.32 fB/sack
14.7 6.5 gal./sack 2 b. ~2% 1.36 fB/sack
14.4 7.2 gal./sack 31b. ~3% 1.46 fB/sack
14.1 7.8 gal./sack 4 1b. ~4% 1.55 ff/sack
13.8 8.5 gal./sack 5 Ib. ~5% 1.64 ff/sack

Note: Note: Table VI is based on Halliburton Cementinaples
2. Concrete shall consist of a mixture of cement, waterd, acommercially prepared mixay be used providing the mix has
and gravel in the proportion of one bag Portland cement (94t least 6 bags of cement per cubic yard. The gravel sizaobay
pounds)(ASTM C 150, Ype | or API-10A, Class A), an equal exceedl/3 of the inside diametaf the conductor (tremie) pipe
measuref sand and an equal measure of gravel, by weight or bgedfor filling and sealing the well or drillhole.
volume,and not more than @allons of water As an alternative,
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189 DEPARTMENT OF NATURAL RESOURCES NR 812.26
TABLE C
ACCEPTABLE MA TERIALS AND METHODS FOR WELL FILLING AND SEALING
Materials
Clean Clayor | Approved Near | o Sand- | Bemoniesand | Chlornard Methods
] : et ’
Well Type SiorClean | Bemompe | Cement a cetrent slutey sand-fres
Native Soil Chips" Crout Grout | w/ min. mud wt pea gravel
{115 sl
; Near cemen: may be poured
Dmgrgliﬁlhrglggells Mo No Yes Mo No No o without using 2 conductor#
<8 diam ~ P
Yes, provided
Uneonsoldated well 154" #Tes butin | Conductors pice required
Formation | yyells & Drilholes No minimuz | Ves Tes Vs No depthJs Pelow | exoept when pentonite chips
Wells > 5 diam. diameter & | orpeagravel isusd
500 maximum
depth
Yes (yop 5'of
Dug Welsoo | Cutbing must Condyctor# pipe not
b removed Yes Yes Yes Tes No No required unless wellis = 18"
following diameter
filling)
Bedrock wells not i Pf?‘”dfd .
exending rough well 54 #les, byt in | Concuctorsk pioe required
Magquolera Shae No minim e depts belowy | EXcEpHwhen benionte chips
S diameter & | Yes Yes Yes No wa | or peagravel s ud
500
Sandstone i
Bedrock depth
Wells Yes in op 500 Vies bt
) s, but 1n /
Bk vl & for 40" plugs eotte low Conductors pipe tequired
extending frosgh atopd b egoept when benanite chips
eta Sl Mo hottomm of Yes Yes Yes No 250, but ot | g pea gravel is used
Mang:o e{)ﬁs 2 Maguoteta at Maguoketa
Oga r?drgtol;lliﬂ Shaléooniact Shals contast
supfies+ surfacest
Yes, Conductor# pips required
Dug Wells w0 butonlyin only for placement of grout
unconsolidated Yes Yes Yes Yes No Ho or concrete; or ifwell 5.2
partion of well 18" diamerer
Well Pirs Yes Yes Yes Yes Tes No No Mt perforap foor & knock
autor perforare L wall of pit

~ |t & ot permissibe to remave the drive pipe and screen no matter hiow shallow the wall 5

«0 The top & feet of dug well curbing must be knocked out to provide a soil contat wih the fillng matersl

{7 When cocrete &5 used, the grave size may not exceed 1/ the insidk diameter of the oonductor pipe used.

# The terms conductor pipe and trem pipe are synanymous. The bottom of the pipe must remam submerged n the grout throughout the filling procedure. Conductar pipe must be metal pipe, thermoplasti pipe
ratec forat least £00 psi or rubber-covered hose reinforced with brauded fiber o steel and rared for at kst 300 psi

# Bentonte chips may only be used for wells not deeper than 500 feet and having ot more than 350 feet of standing water m them. (e s NR 812 26(7)()3.] The chips shall be poured across & coarse mesh
soreen such that exoess cust doss not enter the well Four rate shall net be faster than 3 ruin, per 50 b, bag to prevent bridging, The denth of chipe thall be monitored once every 10 bags Water shall

e adad until the waber love] rises bo the top of the well casing,

# 40 Impermeable plugs shall be provided for certam bedrock formation changes [%e 5. NR 812.28(7)(2)2
+ %8 HRBL2.26(7) (82, and 8. for reqirements regareling Cambrian Sandstons contact surfaces.
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(8) WELL AND DRILLHOLE FILLING AND SEALING REPORTS.. A reconditioningor cleaning or if the well is entered for the purpose
well and drillhole filling and sealing report shall be filed with thef installing, replacing or repairing any equipment locavétin
departmen{no later than} [within] 30 days after the well or drill thewell. Following disinfection, the disinfectant shall flaeshed
holeis filled and sealed. The filling and sealing report shall keccordingto s. NR 812.22 (5). The disinfection and flushing shall
filed by the person performing the filling and sealing work ohe completed before the system is plaggd service. The pump
forms specified by the department and shall include a compleiestaller shall seal or cover theell with an approved vermin—
true and accurate detailed description of the location of the wetbof cap or seal.
or drillhole that was filled and sealed, materials and method-of fill Note: The pump installer may designate the owtierproperty lessee or any other
ing and sealing, construction and geologic features dsdonsin  Personto flush the system.

Unique Well Number if known. Water well drillers, heat _(6) SAMPLING AND REPORTINGREQUIREMENTS. In accordance
exchangedrillers, well constructors and pump installers shajtith all requirements of s. NR 812.41 (3), the pump instadier
reportany unused wells or drillholes that are not filled and seal&é Or her agent, shall collect a water sample or samples from a
for whichthey have knowledge to the department. Beginning Jukptablewell no laterthan 30 days following completion of the

1, 2016 filling and sealing reports shall be filed with the deparfiginal pump installation and thereafter no later than 30 days
mentelectronically afterthe well is enteretbr the purpose of measuring or diagnos
Note: “No later than” in curly brackets was added by CR 13-099 and “within 19 a@ny featurer problem with the well or after the well is entered
bracketsvas added by CR 13-096. The 2 treatments cannot be reconciled. Fufeerehabilitation, redevelopment, reconditioning or cleaning or if
rulemaking will address any wording inconsistencies. the well is entered for the purpose of installing, replacing or
(9) WELL AND DRILLHOLE FILLING AND SEALING LICENSE OR  repairingany equipment located within theell. The water sam
REGISTRATION REQUIREMENTS. In order to fill and seal a well or ple shall be analyzed for coliform bacteria by either a laboratory
drillhole, or to verify that a well or drillhole was properly filled certified by DATCP for bacteriological analysis of drinking water
andsealed, a person must be licensed or registered in accordaji¢having aragreement with the department for electronic sub
with ch. NR 146 and ch. 280, Stats. missionof laboratory test reports to the department no later than
History: Cr. Register January1991, No. 421, &f2-1-91; am. (2) (2) 4, (3), (6) 30 days aftercompletion of the analysis, or be analyzed by the

e & R aptombantod. No. agb. 6110 1-SACR 156, <12} (" Wisconsin state laboratory of hygiene. For pump work that
?inmt'rl)a)m'l (2)2(b212"cr(€%)1(é\0)r(57) (ea) ;.r,na?;.) (Fg)cz)lgagsigz( (éjl)mt S"'?%Lél)ai n(qZ)(éz;) mvolvesentry into the well, other than the original pump |n.s{alla
(intro)). 7. (5) (€), am. (6) (iitle), (a), (b), (c) (in®.). 3., (d) to (3), &r(6) (M), (). am. tlor&, WaTer Sgl;npl_ets ?hall glso be _Coge‘ft%d b{ the pumtpf_lnjtfller
(7) (title), (a) (intro.), 1., 2., 3. (into.), a., ¢ (7) (a) 3. d. to g.am. (7) (a) 4., (b), a@ndanalyzed fomitrate and arsenic Dy laboratories certified for
cr. Table VI, r. and recr. Table C, am. (8), cr(9) Register September 2014 No. 705, thoseanalyses and having an agreement with the department for
eff. 10-1-14; corection in numbering in (2) (a) 5m. made under s. 13.92 (4) (0) g|ectronicsubmissiorof laboratory test reports to the department

1., Stats., Register September 2014 No. 705. o .
als., Register September ° within 30 days after completion of the analysesralyzed by the

Subchapter Il — Requir ements for New Pump Wisconsinstate laboratory of hygiene. Tphemp installer may

: designatehe ownerthe property lessee or any other person to col
Installations and Water Treatment lectthe samples and submit them for analysis. The pump installer

shall provide a copy ofhe laboratory test report(s) to the well
ownerwithin 10 days of the receipt of the report(s) by the pump
{gﬁtaller.

(7) NOTIFICATION OF CONTAMINATED WELLS. Pump installers
pall notify a well owner if the pump installer becomes aware that
be identified on the pump installation truck and similar egui ewater from the well contains contaminants in excess of the pri

ment. The identificatiorshall be at least 2 inches in height witfnary drinking water standards in ch. NR 809. .
atleast 1/4 inch wide brush strok&he identification shall have _ (8) BACTERIOLOGICALLY UNSAFE WELLS. The pump installer
asharp color contrast with the backgrowrdwhich it is applied. shallreturn tothe well site to attempt to correct a problem with a
Theidentification shall remain legible. potablewell that produces bacteriologically unsafe wat€he

. pumpinstaller shall return no later than 90 days afterpinep
req(gi)rel_n?gr?&)?\; FF\IES %EEMO?&) ;Iégﬁ%“ ggihv?/irt]h tg%i%g'g%y installationis completed or 30 days after the pump is placed into
not be installed 'replaced.or serviced in a well tHabt$JroperIy service whichever is longerIf noncomplying installation dail-
located accordi’ng to the minimum location and separatio reto disinfect was not the cause of the problem, a fee may be
requirementsn effect at the time of construction and: argedby the pump installer for any corrective work.

(a) According to theninimum location requirements infe€t (9) Potablewater supplies shall be protectecprevent back—

: . : . .= flow, back-siphonage and cross-connectiansording to the
atthe time of installation of any potent@burce of contamination, . .
if the source was installed more receruly requirementsn s. SPS 382.41 and s. NR 812.32 (1) (f).

. . : . (10) Whena pump installer has performed pumptallation
81£b())8Accord|ng to the minimum location requirements of s. NG ork notin compliance with this chaptehe pump installer shall
R o ) returnto bring the system into complianc&he pump installer
(3) PrTs. Existing pits and subsurface pumprooms shall-corgha|| pay all costs for bringing the installation into compliance

ply with the conditions of a department approval to construct thth this chapterother than those costs that would héeen
pit or to the minimum standards of s. NR 812.42 (2). chargedbor an initially complying installation.

~ (4) PITLESSADAPTERSAND UNITS. Pump installers or persons  (11) A pump installer may not install a pump in a well having
installing pumps shall use approved pitless adapters and pitlegsopen annular space that extends deeper than twice the depth of
unitsto make subsurface connection to wells as spedifisdNR  the pitlessadapter or pitless unit. When an annular space is open
812.31. to a depth greater than this depth, the pump installer shall inform
(5) DISINFECTIONAND WELL SEALS. The pump installer shall thewell driller so that the driller knows to return to the job aitd
disinfectany potable well and water system accordmmg. NR sealthe annular space according to s. NR 812.20. The pump
812.22(4) and (5) upon completion of the original pump installainstallation shall not be completed until the well driller has
tion and thereaftermnytime the well is entered ftire purpose of resealedhe annular spac#.the annular space is open to a depth
measuringor diagnosing any feature or problem with the well dessthan or equal to twice the depth of the pitless adatiter
after the well is entered for rehabilitation, redevelopmenpumpinstaller may seal the open annular spaitie an approved

NR 812.27 Pump installer requirements. (1) LICENSE
REQUIREMENT. Pump installers shall hold a valid&tonsin licen
se. A master plumber licensed under ch. 145, Stats., may ins
apressure tank without@ump installers license. The name and
license number of the pump installer or pump installer firm sh
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191 DEPARTMENT OF NATURAL RESOURCES NR 812.30

granularbentonite hydrated with water from a known safe and (b) The surface of the ground arouthé outside exit door of
uncontaminatedource. thewalkout basement slopes down away from the.door

History: Cr. RegisterJanuary1991, No. 421, &f2-1-91; am. (2), (4) to (6),.cr i i i
(8) and (9), RegisteSeptember1994, No. 465, €f10-1-94; correction in (9) made (c) The well and pump installation are accessileepair and

unders. 13.93 (2m) (b) 7., Stats., Registeptemberl 996, No. 489; correction in removal.

(9) made under s. 13.92 (4) (b) 7., Stats., Register Decembera1672;CR (d) The well produces water continuously free from contami
Poran i de). and recy (6). am- (8), (9), cr(10), (1) Register September  yantsin excess of the drinking water standards of s. NR 812.06.
(e) The well casing pipe depth meets the requirements of s. NR
NR 812.28 Pump installation equipment and supply 812.42(1) (b).

pipe. The department may prohibit the use of any water supply (f) The well andoump installation are in compliance with all
equipmentif the department finds there is substantial evidenagherrequirements of this chapter
that the equipment poses a significant hazard to safe drinking(g) The walkout basement is not subject to flooding

wateror the groundwaterThe department shall state its decision (h) The walkout basement is not in a floodway or floodplain.
andconclusions in writing to the manufactyrtre licensegrump History: Cr. RegisterJanuary1991, No. 421eff. 2-1-91;,CR 13-099: enum.

installersand theindustry representatives including thés@én- sectionto (1), (3), (4) and am., cr(2), (5) Register September 2014 No. 705, eff.
sin Water Well Association and the latonsin Pump antvell  10-1-14.

SuppliersAssociation. Unless otherwise specified, the prehibi
tion of the use of any water supply equipment will takeaf12

monthsafter the initial prohibition notice. Pump discgarand
supplypiping shall conform to the specificationssinNR 812.17
for steel pipe or shall conform to the requirements in the “Pipe
Tubingfor water services and private water mains” table in s. Sbs 714 54~ All well cap or seal approvals shall be based on materi
384.30, except that §pe M copper pipe may not be installe Is of construction, method of venting fexdtiveness of gasket,

underground.Pipe used for year-round installations shall be pr ! . S
- . " easeof removal for inspection of the inside of the well and method
tectedfrom freezing. Lead-based solder for pipe Conneam%?attachment to the \E)vell casing pipe. Shats are preferred.

may not be used. The departmeatommends that galvanized . :
pipe not be used when the water quality is known to be corrosi%;e nuts and bolts shall be made of material such that corrosion

NR 812.30 Vermin-proof well caps and seals.

(1) REQUIREMENTSAND DEPARTMENT APPROVAL CRITERIA. New
wells shall be sealedr covered with an approved weather and
vermin—proofcompression type well cap or seal installed on or in
aﬁgtop of the well casing pipeExamples are depicted in figures

Limitations on the use of plastic pipe are found in s. SPS 384. ?;?:mgrid' A list of approved models is available from the

Plastic pipe ma.y not b‘? used fc.)r buried_ pipe in SOil_S kr.lown to ote: Requirements for vermin—proof caps and seals for existing wells are listed
contaminatedvith _volf_atlle oganic (_:hemlcals. Plas_tlc pipe Mayin s. NR 812.42 (8).
beused as drop pipe installed within a well or for disgauiping (2) WELL seaLTYPE. When a sanitary well seal is used to cover
betweerthe well and the building served, provided it meets s. Si$& upper well terminal, it shall have a one—piece top plate. A split
384.30, standards and has a minimum pressure ratin506f top plate seal may not be installed unless &nclosed in a sub
poundsper square inch. Wheplastic pipe extends through thestantial, permanent weather—proof shelter meeting résguire
sealof a well with an above-ground dischay the portion of the mentsof s. NR 812.40.
plasticpipe extending above—ground from the well shall be pro (3) WELL VENT. A screened downward facingell vent or
tectedfrom sunlight or the plastic pipe usstiall be of the type gihervent may be provided for the well cap or seal for drilled
with inhibitors recommended for use in direct sunlight. wells. When the well is a flowing well and the well head nhest
Note: The department recommends the installation of torque arresters on the Cf‘r?Bintainedwatertight or when theris concern for air entrained
pipe for submersible pumps. h .
History: Cr. RegisterJanuary1991, No. 421, éf2-1-91; am. RegisteBeptea  Dacteriato enterthe well through the vent, the vent opening may
ger, 1?94MN0. 2406050, é'\fllOE:la594;corre>tgtlons rgade é,lr‘lderlss. 91)3.?3) ((%;n; (l)S‘SEY?Is.,R be plugged watertight with a threaded plugent pipes extending
egisteriViay, , NO. , correction made under s. . ., olats; Re H H H H H
ter%ecembgr 201 No. 672,CR 13-099: am. Register September 2014 No. 705,%’:?‘.)0\/ethe well casing pipe shall terminate in a downward fac_lng
eff. 10-1-14. bendand shall be screened. Screens shall be made of material not
easily corroded and shall be firmly seatedtire vent opening.

NR 812.29 Height of finished well. (1) For wells con Vent openings incorporated as past the underside of an
structedafter February 1, 1991, the pump installation shall kepprovedwell cap or seal are allowed.
completedsuch that the watertight well casing pipe for all wells, Note: The department recommeraisent be provided for the well cap or seal of
exceptthose located in a floodplain, shall terminate at least vell that has (sjlgmflcgnt water Ievlel drgwd_owns (ljlurlng normal pump operation.
inchesabove the established ground surface, above a pumpholigecommendation does not apply to flowing wells.
or building floor or above any concrete or asphalt platform suar15 a4)h oTc?Lgc_J[\?v?lee?/?gémtzb ﬁ%gﬁfg%ﬁg%‘%g%‘&% %?ggﬁg?
roundingthe well casing. -

(2) Vghena low capa?city well is located in an area officagr ~ PIPing from coming of a pitless adapter or unit. A locking clamp
wherethe wellterminus is at risk of contact by vehicles, maehir?" Other swgl_larr?pproyed _devllce may be used to hold the submers
ery, equipment or any other hazard that poses a significant thriblg pump dischage pipe in place. _ -
of damage to the well terminus, the well shall be protected from (5) CONDUIT FORELECTRICALWIRING. Where electrical wiring
physicaldamage byither using rigid metal posts or comparabl€mergesrom an undegroundinstallation to supply well pump

barriersor by terminating it within ariveway ramp constructed €quipmentit shallbe protected from physical damage by instal
in accordance with s. NR 812.36. ling conductors or cables withinrnmetallicor steel raceway

(3) Forwells infloodplains, the top of a well and an overflowThe raceway material shall beisted, Schedule 80 sunlight resist

; ; tRigid Polyvinyl Chloride Conduit (fpe PVC), Listed, Inter
outletfrom a flowing well shall terminate at least 2 feet above It - - )~
regionalflood elevation. Pits may not be installed to enclose BediateMetal Conduit (IMC), or galvanized Rigid Metal Gon
well or pump installation. uit. The conduit shall be threaded tightly into the well cap or

. . . . shall be secured and sealed in an equivalent manwérere a
(4) A driveway ramp may not be installed in a floodplain. gjrecthuried electrical cable supplies the well, Httom of the
(5) The well casing pipe mayot terminate in or extend conduitproviding physical protection shall extend a minimum of
throughthe basement or crawl spaceaduilding, but may termi 2 feet below grade. The conduit shall be sealed above grade in a
natein a walkout basement if the following conditions are metiyatertightmanner with a listed fitting, or by use of 100% silicone,
(a) Itis possible to walldirectly outside from the walkout urethane,or Butyl caulking. Where the conduit or raceway
basementvithout walking upstairs or upslope. extendscontinuously from the well to a building or pump equip
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ment enclosurepoth ends of the conduit or raceway shall be (c) An above-ground dischge shall be providefibr all school
sealedn a watertight manner as described in this paragraph. andhigh capacity wells except that an approved pitless uait or

(6) PREPARATIONOFTOPOFTHE WELL CASING PIPE. Any jagged approvedweld—on pitlessdapter may be installed if the welded
edgesor other significant irregularities in the top of the vealsing or threaded jointare pressure tested for leakage as depicted-in fig
pipe shall be removed by the well driller or the pump installesre 29 or by a comparable testing procedure. The adapter or unit
beforethe vermin—cap or seal is installed. joints shall be tested and proven watertightler a pressure of not

History: Cr. RegisterJanuary1991, No. 421, &2-1-91; am. (1), (3) and (5), lessthan 14psig. The pressure shall be maintained for at least 30
?ESF‘fr_“?g)sg‘gsi’;‘tg?%gf'én’\'qgéfgg'lﬁf,l\,%__17_0?%? 130%93m- @) randrect  minutes. The pump installer shall notify the department at least

24 hours before testing, so tretlepartment employee may wit
NR 812.31 Pitless adapters and pitless units. Pump nessthe test.

installersor persons installing pumps shall use pitless adapters (d) An above-ground dischge shall be provided for crystal
pitlessunits approvedby the department to make subsurface cofine (granite) bedrock wells approved for installation of 25 or less
nectionsto wells. Nonpressure conduits may not be used, unlggg of well casing pipe. When installing the above—ground dis

avariance is granted by the department. charge the required neat cement grout surrounding the well cas

Note: In areas especially prone to lightning strikes to wells hasirgnersible . -
pumps,the department will grant variances to the prohibition against nonpressmg pipe may not be removed.

conduits. _ o (3) PITLESSUNIT CONNECTIONSTO STEELWELL CASING PIPE. (@)

(1) DEPARTMENT APPROVAL CRITERIA. The design criteria on Whena well casing pipe is not terminated at the desired depth for
which pitless adapter or pitless unit approvals are based inclugigsinstallation of an approved factory assembled pitless unit, the
butare not limited to, materials of construction, thickness of piRgell casing pipe shall be cutft the desired height, and the-pit
or tubing, thicknessf other component parts, method of fabricaiess unit may be welded or threaded and coupled to the top of the
tion, method of connection and the integrity of the seal to the wgyj| casing pipe by one of the following methods:

casingpipe. The department may require additional standards and 1. Cutting of the well casing pipe squarelyroviding a bevel

tests, including minimum pressure test performance, that ; 5 X
departmentieems necessary to demonstrate the sanitary integffty, " toP Of the well casing pipe antlding the beveled end of
unit to the beveled end of the well casing pipe.

of any adapter or unit submitted for department approval. Al ) - ] )
of approved models is available from the departme?itless 2. Cutting threads on the top of the well casing pipe with a
receivertanks, factory—assembled pitlassits, both short and full pipe die and threading full-standard recessed coupling water
lengthmodels are depicted in figures 25 to 28. tight to the threaded end of the unit and to the top of the well casing
(2) GENERAL REQUIREMENTS. (a) A pitless subsurface pipe P!P€.
connectiorto a well casing pipe shall be made withagaproved 3. Weldinga pipe nipple, having threads on one end, beveled
weld-on,clamp-on, bolt—on or bolt-through pitless adapter @n the other end and meeting the requirements of s. NR 812.17 (2),
with an approved pitless unit, except that a bolt-through adaptethe cut oftop beveled end of the well casipipe and threading
may only be installed for avell constructed with polyvinyl chto a full-length standard recessed coupling watertighttle
ride well casing pipe that haspermanently attached well screenthreadecend of the unit and to the nipple. The top of the well cas
A clamp-on, bolt-on or bolt-through pitless adapter may only higg pipe and the bottom of the pipe nipple to be welded shall both
installed for a well that will serve a single family residencehavebeveled ends. If the pitless unit has fentiateads, the unit
Weld-onadapters or pitless units shall be welded or threadedrfay be threadeavatertight directly to the threaded end of the nip
thewell casing pipe according to sub. (3) or (4). All welding shajjje’
be performed in accordance with s. NR 812.18. A pitless adapter
or pitless unit shall be installed according to any approval eon%iIin
tionsand according to the manufactugeinstructions.

(b) The inside diameter of a pitless unit may not be smaller tl

4. Reaming out the threads of a full standard recessed cou
g, at least 1/3 the length of the coupling, and welding the cou
h%I[il]ng to the top of the cut-bfvell casing pipe with a fillet weld

=) . ; X the inside or the outside contact surface of the coupling.
theinside diameter of the well casing pipe. No part pftiess . . .
adaptemay extend into the inside tife well casing pipe, except (P) When installing an approved factory assembled pitless
thata bolt-through pitless adapter mayitetalled for a well with Unit, the following restrictions shall be followed:
polyvinyl chloride well casing pipe having a permanently 1. The threaded lower end of a pitless unit may not be welded
attachedscreen. to the cut—of end of a well casing pipe.
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Screened Well Vent
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Figure 23. Examples of sanitary well seals.

RegisterSeptember 2014 No. 70!


http://docs.legis.wisconsin.gov/document/register/707/b/toc
http://docs.legis.wisconsin.gov/code/admin_code

Removed byregister November 2014 No. 7Z@Hor current adm. code séwtp://docs.legis.wisconsin.gov/code/admin_code

NR 812.31 WISCONSINADMINISTRATIVE CODE 194

shallbe threaded onto the pitless unit before it is solvent cemented
to the top ofthe thermoplastic well casing pipe. This is depicted
in Figure 31.

(b) Only approved lubricant specifically intended for use with
thermoplastiovell casing pipe may be used with threaded- cou
plingsused for pitless units and pitless adapters. A threaded joint

Welded shallbetightened no more than one full turn using a strap wrench.

(c) Threaded couplings may only be used for installation of pit
/~Set screw lessunits or pitless adapters after placementhefwell casing

Steel cover plate with skirted sides

-

12" mi
Pump drop pipe

pipe.
& /" Condult pipe for (d) The portion of the weltasing pipe above a short length pit
pump wiring . . . . .
lessunit shall be steel or thermoplastic well casing pipe meeting
N the requirements of s. NR 812.17.
Compressible gasket (e) When thermoplastic well casing pipe is extended above the
ground surface, thehermoplastic pipe may be contained in a
Ground surface pumphouser in an oversized steel pipe extendirgn below the
A\ Z W frost depth to the top of the thermoplastic pipe.
() A permanent tag bearing the message “plasticaasihg
Steel well casing pipe” shall be attached to the top of the well.
/ (5) PITLESS RECEIVER TANKS. Pitless receiver units shall be
approvedby the department.
(a) Steel buried tanks that are part of an approved pitless unit
shallhave a minimum wall thickness of 1/4-inch and shalle
an identifying seal, label or plate showing the manufactsirer
nameand model number
(b) An approval shall be obtained fibre installation of a bur
ied pitless receiver tankaving a gross volume greater than 1,000
allons.
g History: Cr. RegisterJanuary1991, No. 421, éf2-1-91; am. (intro.), (1), (2)
(a), (b) and (d)(3) (a) 3., (5) (a) and Figure 28, CS) (intro.), ReglsterSeptember

1994,No. 465, €f 10-1- 94CR 13-099: am. (2) (4) (e) Register September 2014
No. 705 eff. 10-1-14.

r

Well seal with expandable rubber gasket

Screened well vent

NR 812.32 Pumps. (1) GENERAL PUMP INSTALLATION
REQUIREMENTS. (&) Pump installations shall be carried out so the
pumpinstallation will be:

1. Installed so it and its surroundings are in a sanitary eondi

e - /—Condult pipe for tion; ) ]
g pump wiring 2. Properly sized so as to provide the volume of water neces
1 ‘il o ‘Q sary,where obtainable, for an adequate water supply;
E 3. Designed taneet the well characteristics and not exceed
3 g theyield of the well except when the available aquifer is low pro
T B ducing;
l g 4. Installed for operation without priming or breaking suc
\ g Ground surface tion;
& 5. Installed in such manner aspgmvide adequate protection
Steel well casing againstcontamination of the water supply from any surface or
subsurfacesources.
Lo 6. Installed in a manner so that it is accessible for mainte
} nance repair and removal.

(b) Pump motor lubricant or coolant oil shall be USDA or FDA
approvedfood contact grade formulations.

. ) ) ) ) Note: Such formulations are usually based on National Formulemite food
Figure 24. Véll seals for high capacity wells with submersible pumps. grademineral oil or inhibited propylene glycol with FDA approved components.

2. The threaded ends of a short model, factory—assembled pit(c) Every pump shall be installed with an above-ground dis
lessunit may not be welded to the top of a cut+eéll casingpipe chargesuch as depicted in figure 32, an approved subsurface pit
nor to the section of riser pipe extending from the unit to grouridss adapter or pitless unit such as depicted in figure 33 or an
grade except that the unit may be welded to the cdtwefl cas  approvedsubsurface well casing pipe connection.
ing pipe and to the riser pipe if the endstwf unit, the well casing  (d) When water is pumped or flows to disgginto a body
pipe, and the riser pipe are cut and beveled accomir (&) of water the end of the dischge pipe shall bextended at least

1. 2 pipe diameters above the highest elevation of the water

3. Factory-assembled pitless units, including thfadet (e) All well pump electrical installations shall conform to the
catedwith pitless receiver tanks, may not be connected to the welisconsinElectricalCode, incorporated by reference in thisW
casingpipe by means of a compressible joint. consinElectrical Code, ch. SPS 316, and the requirements-speci

(4) PITLESSUNIT AND PITLESSADAPTER CONNECTIONSTO THER-  fied in that chapterln addition to these requirements, no electrical
MOPLASTIC WELL CASING PIPE. (a